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STATIC SWILITY AND CONTROL OF CANARD CONF’IGURATIONS 
WING AND CANARD ON AM EXEXOED BODY 
By John W. Boyd and Victor L. Peterson 
Results of an Fnvestigation of the s ta t ic   s tab i l i ty  and. control 
characteristics of a canard airplane configuration are presen-kd without 
analysis for  the Mach number range from 0.70 to 2.22. The configuration 
consisted of a triangular wing and triangular canard, both of aspect 
body. The hinge l ine of the canard w&8 in  the extended wing chord plane, 
1.79 w i n g  ~ 8 2 1  aerodynamic chorda ahead of the reference center of 
moments.  The ratio of the area of the exposed canard panels to the 
t o t a l  area of the wing w a s  6.9 percent. Data are presented for various 
c d i n a t i o n s  of the body, canard, wing, and vertical  tail a t  Oo and 5O 
sideslip  for an angle-of -attack range of -60 6 +lSo. The canard 
w l e c t i a n  angles ranged from OO t o  +20°. 
.) 
c ra t io  2.0, a low aspect r a t i o  vertical  tail, and a modified Sears-Haack 
INTRODUCTION 
The possible gains ta be realized  at supersonic speeds in  the form 
of reduced trim drag and increased  ‘maneuverability by the  use of canards 
rather than conventional tail-aft controls have resulted i n  increased 
interest i n  these arrangements. Therefore, extensive  research program 
aimed at determining the static  longitudinal and directional  characteris- 
t i c s  of a number of canard configurations has been undertaken a t  the Ames 
Aeronautical Laboratory. 
AS a pa r t  of the program, tests were conducted to determine the 
effect of canard location on the aerodynanifc characteristics of the con- 
and presents without analysis the longitudhd. and directional  character- 
- figurations. This report is one of a aeries pertaining t o  the program 
I 
an extended b'ody in order  to  shift the canard forward. This  configuration, 
which  differed from that of reference 1 only in the body length  and  dis- 
tance fran the canard to the wing, consieted of a triangular w i n g  and - 
canard,  both of aspect  ratio 2.0, a low aspect.ratlo  vertical  tall, and
a modified  Sears-Haack body. 
Results f o r  the  configuration  utilizing  the n o m  Sears-Hsack body 
have  been  presented in reference 1. 
NOTATION 
aerodynamic  center  determined  at CL = 0, percent F. 
wing  span,  ft 
mean aerodynamic  chord of wing, ft 
mean aerodynamic  chord  of  c&z1ard, ft 
canard  root  chord, f t
drag  coefficient, - drag SS 
drag  coefficient  at  zero  lift 
l i f t  coefficient, - lift ss 
lift-curve slope taken through zero angle of  attack,  per deg 
pitching-moment  coefficient, pitching moment 
. . .  . SST , referred to 
projection of the 0.0k point on the melage reference  line 
(center  of  moments  different  from  that of ref. 1) 
rolling-moment  coefficient , 
yawing-moment  coefficient, Yafig moment, referred  to  projecttan 
ro l l ing  moment 
¶fib 
Sm 
of the 0.045 point on the  fuselage  reference lhe 
side-force  coefficient, Side force ss 
difference  between 
sideslip  divided 
difference between 
sideslip  divided 
" 
r) 
" 
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- difference between side-f orce coefficients at 5 O  and 0' sideslip B divided by 5', per deg - 
chc canard hinge-moment coefficient, 
canard hinge moment 
C@c (cc/2) 
cZC force coefficient normal t o  canard, 
normal force 
ss 
'2 (,)- maxFrmun lift-drag r a t i o  
M free-stream Mach  nuniber 
¶ free-stream dynam~c pressure, ~ b / s q  f t  
s wing area formed by extending the leading and t ra i l ing  edges 
t o  the plane of syaanetry, sq f t  
SC ewosed canard area, sq f t  
a angle of attack of w i n g  root chord, deg 
- 
- B sideslip angle measured  between the relative w i n d  and vertical  
plane o f  symmetry, deg 
6 angle of deflection of the canard wfth respect t o  the extended 
wing chord plane, positive when trailing edge is down, deg 
Configurations; are denoted by the following l e t t e r s  used i n  combination: 
B bow 
C canard 
v vertical  t a i l  
W wing 
APPARATUS AND MODEL 
Test  Facility 
The experhental data w e r e  obtained in the Ames 6- by 6-foot . supersonic wind tunnel which is a closed-circuit  variable-pressure type 
w i t h  a Mach rimer range contlnuous from 0.70 t o  2.22. A recent m o d i f i -  
cation  involved"Wrfo2ating %he %est-section f l o o r  a d  ceiling and adding - 
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a boundary-layer  removal  system  to  enable  uniform  flow to be  maintained 
at  transonic  and low supersonic  speeds. At the same time  injector  flaps 
were  installed  downstream of the  test  section  to  extend  the  upper  Mach 
rider limit  by  reducing  the  required  campression  ratio  across  the  nozzle 
and by  better  matching  the  weight  flow  characteristics  of  the  nozzle  with 
those of the  compressor. - 
L 
Analysis  of  the  results of an extensive  survey  of  the  modified whd- 
tunnel  characteristics,  although  incomplete,  is  sufficiently  complete  to 
establish  the  validity  of  the  results of the  present  investigation. 
1 
.~ 
Description  of  Model  and  Balances 
The  sting-mounted  model  consisted  of an aspect  ratio 2.0 triangular 
wing, an  aspect  ratio-2.0  all-movable  triangular  canard,  and a low spect 
ratio  vertical  tail, all mounted on a modified  Sears-Haack  body. The 
configuration  differed  from  that of reference 1 only in  the  bcdy  length 
and distance  between  the  canard  and  the wing. A cylindrical  section w m  
inserted in the  Sears-Haack  body  between  the w i n g  and  canard so that the 1 
canard  was sinply moved  forward in the  extended win@; chord  plane.  (See 
fig. l(a).)  The  canard  hinge  line (0.3TFc) was 1.79 wing mean aerodynamic 
chords  ahead of the  reference  center  of  moments (O.&F). A dimensional 
sketch  of  the  model  is shown in figure l(a) . The  wing  and  vertical  tail 
had NACA 0003-63 sections stremise and the  c.onstant  thickness c d ,  
detailed  in  figure.l(b),  had  beveled  leading a d  trailing  edges.  The . . 
ratio  of  the  area of the  exposed  canard  panels  to  the total area of the 
w i n g  was 6.9 percent  and  the  ratio  of  the fatal are- was 12.9 percent. 
The wing,  canard,  and  vertical t il-were of  solid  steel  construction t  
minhize aeroelastic  effects.  The  surfaces  were  polished  to  give a 
smooth  surface and further  treated  to  prevent  corrosion. 
. .  
The  fuselage w a s  cut off as shown in figure l(a) to  accommodate  the 
sting and the  six-component  strain-gage  balance  which  measured  forces  and . . . 
moments on the  entire  configuration.  Canard  normal  forces.azid  hinge 
moments  were  obtained from a two-component  strain-gage  balance mounted 
in the  nose of the  fuselage.  The canard, wing, and  vertical  tail  were 
removable,  enabling  data  to  be  taken  which  would  permit an evaluat on of 
the  contribution  of  each of the  component parts of the model and the 
interference  between them. 
Range  of  Test  Variables 
For convenience,  table I is  presented showing the range of varkbles 
for  each of the  configurations  tested. -Mach numbers of 0.70, 0.9, 0.95, 
. 
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1.00, 1.05, 1.10, 1.30, 1.50, 1.70, 1.90, and 2.22 and  angles  of  attack 
ranging from -6O to +18O at Oo and 5O sideslip  were  covered & the  inves- 
tigation. The test Reyno lds  rimer based on the wing mean aerodynanic 
chord  was 1.84 million  at  Kach numbers of 0.95, 1.00, 1.05, and 1.10, and 
3.68 million at all other  Mach  numbers.  The  smaller  Reynolds n W e r  was  
necessary  at  transonic  speeds  because of model structural  limitations. 
At the  relatively low Reynolds numbers  at  which  most wind tunnels 
operate,  extensive  regions of lamfnar flow  can exist on models  at  zero 
lift.  At  lifting  conditions  the  transition  points o  the w i n g ,  canard, 
and  vertical  tail  usually  move  forward,  thus  caus'ing a change in  the 
friction  drag  with  changing  lift  coefficient  which  is  difficult to evalu- 
ate and, moreover,  not  necessarily  representative  of full scale. In 
order  to  induce  transition at fixed locations on the  component parts, a 
0.010-inch-dbmeter  wire w a s  placed on the wing and  0.005-Fnch-diameter 
wires were  affixed  to  the  canard a-ud vertical tail in the locations 
s h m  in figure l(a). When the  model was tested with  the  canard  off, a 
0.010-inch-Wter wire was  lOC8ted on the bcdy 4 inches from the  nose. 
The wire sizes w e r e  selected on the  basis of the  results of reference 2. 
Although  there is no conclusive  evidence aa .to the mamitude of the form 
drag  increment  contributed  by  the  transition wires, previous  studies  have 
indicated  this  increment  to  be  not more than 0.0010. Al of  the data 
presented  herein  are for transition-fixed  conditions. 
Reduction  of  Data 
The  data  presented  herein  have  been  reduce&  to st- NACA coeffi- 
cient form. RolXng-moment,  side-force,  yawing-marent, and pitching- 
moment  coefficients  were  computed  about the body  axes.  Lift  and rag 
coefficients  were  referred  to  the w i n d  axes.  The  pitching-mament and 
yawing-moment  coefficients  were  referred  to  the 0.04 point  of  the wing 
mean  aerodynamic  chord. This location was chosen to give a miniraum 
static  margin  of O.O3F in the  range of trim lift coefficients  between 0
and 0.5 throughout  the  Mach  number  range  investigated. It should  be 
noted  that  this requirekt resulted in a center-of-moment  location  that 
waa different  from  that of reference 1. The canard  hinge  moments were 
computed  about a hinge line located  at he Q.35 point of  the caaesd mean 
aerodynamic chord. Factors  which  affect  the  accuracy of the results  are 
discussed in the following paragraphs. 
Stream  variations.-  Surveys of the  stream  characteristics of the 
Ames 6- by 6-foot  supersonic  wind  tunnel showed that in the  region of 
the  test  section,  essentially no stream  curvature  existed in the pikh 
plane  of  the  model and that  the  axial  static-pressure  vaziations  were 
usually less than E L  percent of the dynamic  pressure.  The  static-pressure 
variation resulted in negligible  longitudinal-buoyancy  corrections  to  the 
drag of this  model.  Therefore, no corrections for stream  curvature o r  
static-pressure  variation  were made in the  present  investigation. 
" . 
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The  results of these  surveys.aLso  showed  that a stream angle  existed b 
in the  vertical  plane along the  tunnel  center Une. Similar results shuw- 
ing a stream angle of less  than %. 3' throughout  the  Mach  number  range - 
were  obtained  from  tests of the  model  mounted Fn a horizontal  position 
on the  tunnel  center"1ine (p = 0') and pitched  in  the  vertical  plane, 
No data  were  available f r o m  stream  surveys or .model tests to determine 
the  lateral  deviations of the  stream;  however,  .they also are believed to 
be smal l  in  view of the small deviations  fram a uniform stream meamred 
in  the  vertical  plane.  Therefore,  the  data  st Oo stdeslip  which  were 
obtained with the model mounted in the  horizantd.  position  could n ly be 
corrected  for  the'stream  angles-in  the  pitch  plane.  Since  the  data of 
primary  interest  at  these  conditions, a d particularly  the  drag, are 
sensitive  to  stream mgle changes in the  pitch  plane,  it  was  considered 
necessary  to make these  corrections. On the  other  hand  lift,  drag, nd
pitching-manient  characteristics  do  not vary appreciably  with y8w angles 
so that  these  coefficients  would.orily  be  slightly  a9fected  if sma l l  
stream  angles  existed in the  yaw  plane. 
. -  
The  results  at a constant  sideslip  angle of 5O were  obtained by 
mount-  the  model in a horizontal position on a sting  bent off the 
tunnel:  center  line and again pitchhg In the  vertical  plane.  Results 
were  not  available  which would permit  stream  angle  corrections  in elther 
the  pitch -or yaw  planes  to  be  applied  to  these  data.  However,  the 
lateral-directional  characteristics  which are of primary  interest  at 
these  test  conditions,  would  not  be  appreciably  affected, by the  existence 
of s m a l l  stream  angles in either  the  pitch or yaw planes. 
- 
Support interference.-  The  effects  of  model support interference on 
the  aerodynamic  characteristics were cansfdered to consist  primarily of 
a change in the  pressure  at  the  base of the  model.  However,  the  drag data 
presented  herein  contain no base drag component  since  the  base  pressure 
was measured  and  the drag was adjusted to correspond t o  that for which 
the  base  pressure is equd to  the  free-stream  static  pressure. There- 
fore,  no  corrections  were made to t ake  into  account support Interference. 
Tunnel-wall  interference.-  The  effectlveness  of  the  perforations Fn 
the  wind-tunnel  test  section in preventing  choking and absorbing  reflected 
disturbances  at  "transonic and low  supersonic  speeds has been  established 
experimentally.  Unpu'tjlished  data from the wind-tunnel  calibration Fndi- 
cate  that  reliable  data  can  be  obtained  throughout  the Mach nuzriber range 
if certain  restrictions  are  imposed on the  model  size and attitude. The 
configurations and methods of testing  used in the present  investigation 
conform  to  these  restrictions so that  the  data  at  transanic d low 
supersonic speeds &e i-easonably  free of intezference  effects.  Thus, no 
corrections  for wall interference  have  been made. :.. 
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The  results in this  report are presented  without  analysis Fn order 
to  expedite  publication. All of the experlmentd. data are  presented in 
tables I1 through V. An index to  these  tabulated  results  is  presented 
in table 1. Selected  portions  of  the data are presented in figures 2 
through 7. 
Figure 2 shows the lift, drag, and pitching-nt  characteristics 
with  the  canard on and  deflected and wlth  the caaard off for several t e s t  
Mach  nunibera.  Variations of canard nonml force and hinge-moment  coeffi- 
cients a8 a function of angle of attack at constant c-d deflection 
angles  are  presented in figure 3. Summarized in figure 4 are the maximan 
lift-drag ratios, lift-curve slopes, m-lnimum drag coefficients, and aero- 
dynamic centers as a function of Mach n-er for the canard on at zero 
deflection  and for the canard off. 
The  results  of  figure 5 show the  effect of configuration  changes on 
the  rolling-mcment,  side-force, and ya..-moment coefficients as EL f'unc- 
tion of angle of attack  at  constant  sideslip  angles. The effects of 
deflect-  the canard on the lateral-directional  characteristics &re pre- 
sented in figure 6" a function of an- of attack  at  constant  angI-es 
of sideslip. Summarized in figure 7 axe ACt/p, ACy/f3, and AC& as a 
function  of  bhch number at  constant  angles of attack of Oo , loo, and 180 
for  the  canard on at  zero  deflection  and for the  canard off. 
Ames Aeronautical  Laboratory 
National. Advisory Conrmittee  for  Aeronautics 
Moff ett  Field,  Calif. , Nov. 14, 1957 
1. Boyd, John W., and Peterson, Victor L: Static  Stability  and  Control 
of Canard  Configurations at Mach  Numbers From 0 .TO to 2.22 - Loa- 
tudinal  Characteristics of a Triangular W i n g  and @mar& NACA 
RM A57J3-5, 1957. 
2. W i n t e r ,  K- G., Scott-WilSon, d. B., and Davies, F. v.: Methods Of 
Determination and of Fixlng Baundazy-Layer  Transition  on W l n d  
Tunnel Models  at  Supersonic Speeds. R.A.E. T!N Aero. 2341, British, 
Sept, 1954. 
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I.- RANG23 O F  VARIABIXS FOR CONFIcT'ITRAmOmS TES'ED 
Configuration 
BVW 
BVWC 
BVWC 
BVWC 
BVWC 
BVWC 
Bwc 
BWC 
Bw 
BV 
BVC 
BVC 
BVC 
BVC 
BC 
Bc 
B 
0 
2.5 
5.2 
9.7 
19.5 
0 
9.7 
0.2 
4.5 
9.8, 10.2 
19.8 
0.2 
9.6 
P Y  
deg 
0 and 5 
0 and 5 
0 
0 
0 ma. 5. 
0 
5 
5 
5 
0 and 5 
0 ana 5 
0 
0 and 5 
0 
5 
5 
5 
I( 
”- 
0.7 0 -06.4 - 0 4.3 - 0 2 3  - 0 O B  - 0 0 3  
0 0 0 2  
0 0 1.7 
0 0 3.7 
0 0 5 3  
0 0 9 3  
0 11.7 
0 1 3 3  
0 15.8 
0 1 7 3  
09 0 - 0 6 8  
- 0 2 1  - 0 Ob - 0 0 1  
0 0 0 3  
0 0 3 9  
002.0 
0 0 5 9  
O O 8 D  
0 0 9 9  
0 12.0 
0 1 3 9  
0 1 5 9  
0 1 7 8  
007.e 
- 0 4 8  
0 9  5 - 0 5 9  
- 0 1 9  - 0 4.0 - 00.4 
0 0 0 1  
0 00s 
0 0 4 1  
0 0 6 1  
O O B L  
0 0 2 a  
0 1 0 1  
0 1 2 l  
0 141 
0 1 6 1  
0 1 8 1  
1.00 - 0 5 9  
- 0 1 8  
- 0 3 8  
- 003 
0 0 0 3  
0 0 0.7 
0 0 2 2  
0 0 4 2  
0 0 6 6  
0 0 8 3  
0 1 2 3  
0 103 
0 1 6 3  
0 183 
1 D  5 - 0 6 0  
-04.0 
- 0 O A  
0 0 0 2  
0 0 0 s  
0 0 4 2  
0 0 8 2  
0 0 6 1  
0 1 2 2  
0 1 0 1  
0 1 4 1  
0 1 6 2  
o 1 4 a  
- 0 1 s  
0 o 2 a  
o l e a  
2 1 0  - 0 6 5  
- 0 4 0  
.- 0 0 5  
-01.9 
0 0 0 . 6  
0 0 2 1  
0 0 4 1  
0 081 
0 0 6 1  
0 1 0 1  
0 121 
0 i 4 S  
0 1 6 1  
0 1 8 1  
0 0 0 - 1  
9. 
- 0 3 2  1 - 0 2 0  3 - 0 1 0 4  - O D 4  3 
-0.017 - on0 1 
OD62 
0 1 5  7 
0 2 6  3 
037 7 
016 2 
0 5 9 9  
0.7 16 
OS37 
0 9 4 0  - 0 3 3 7  - 0 2 1  5 - 0 1 0  4 - OD3 7 - OD13 
OD0 3 
OD8 0 
0 1 8 6  
0 3 0 5  
0 . 4 2 7  
0 5 5  0 
O b 8 4  
OB15 
0 9 4  2 
1.03 1 
- 036 1 - 0 2 3 6  - 011 6 - OD37 - O D 1  a 
OD07 
OD99 
0 2 1 9  
0 3 4  6 
0.46 7 
0 5 8 6  
0.70 9 
0 9 4  0 
O B 2 3  
1 0 4  2 
- 0 3 5  3 - 0 1 0  5 - OD2 8 - OD03 
OD2 1 
0 1 0 5  
0 2 2  2 
0 3 3 7  
0.469 
0 9 7 7  
0 .687  
0 9 0 3  
0.79 1 
1.00 0 
- 0 8 2  5 
- 0 3 4  2 
- 0 1 0 9  - O D 2  1 - 0.005 
OD9 4 
0 2 0 5  
0 5 5  1 
0.44 3 
0 .544  
0.668 
0.7 6 0 
0 9 6 1  
O S 6 8  
- 0 8 3 9  
on0 3 
- 0 3 5  3 - 0 2 3  3 
- 0 1 1 1  - O D 3  8 - OD16 
OD08 
0 1 9 6  
0 3 2  0 
0.44 3 
0 5 5 9  
Ob4 4 
0.83 3 
0 9 2  7 
on8 3 
0.7a 9 
1 0 8  4 
O b 8  6 
~ 3 5 4  
0 1 7 9  
D l 0 1  
0 0 5 5  
- 0 4 5 6  
- 0 1 3 8  
- 0 7 9 8  
-118 0 
- 1 5 1 0  
- 1 8 8 5  
- 9 2 6 0  
- 2 6 8 3  
- 2 9 2 3  
0 4 4 6  
- 8 6 0 6  2 4 8 7  
- 2 0 2 8  L O O 7  
- 1 5 3 2  D 6 5 8  
- 1 0 6 8  0388  
- n 6 0 7  ~ 2 1 2  
- 0 2 1 6  DL30 
DO47 D l 1 9  
D l 0 0   0 1 1 8  
0 1 7  6 n i l e  
D 3 9 4   D l 4 4  
D 8 0 2   0 2 4 8  
1 2 7 2  
2 0 4 7  
- 3 7 1 5  a 7 0 8  
- 3 a l a  
3 3 1 3  - 4 0 7 7  
0511 
D995 0 2 9 2  
D504 53172 
1 5 3 6  
D l 5 9  D 2 O 7  
9 1 3 2  D l 1 4  
D 1 J 7  D O 3 5  
a 1 6 4  
- n 8 4 0   0 2 6 9  
- n 3 s 1  
- 5 9 1 4  0762 
- a 4 3 3   1 1 3 5  
1 6 1 4  - a 9 6 4  
a 1 4 3   - 3 4 5 0  
a 7 1 5   - 3 9 4 9  
0 4 8 2  - 1 4 0 0  
3 4 5 0   - 4 3 8 2  
D530 
- 0 0 5 2  D l 8 8  
DO44 D l 7 0  
DL54 D l 8 9  
D 4 7 4   9 2 2 5  
1008 0311 
1 5 6 6  
-a005 ~ 8 1 7  
- 1 4 3 0  D504 
-8932   D315  
- a 4 1 0   D 2 0 5  
1 5 9 8   - 2 9 1 8  
1 1 5 4   - 2 4 6 0  
2 0 9 9   - 3 3 4 9  
a706 -3810 
3 3 4 3  - 4 2 0 2  
1 0 5 3  
1 4 5 3  
D O 6 8  
DO65 
-a351 
- 1 3 6  3 
- 0 8 9 5  
- 1 8 8 5  
- 6 3 0 5  
0 4 7 3  
o o 6 a  
- a 8 4 7  
- 3 a a s  
- 3 6 7 8  
-A049 
DO10
- OD04 DO09 
- 0 0 0 3  
O 0 6 -0.002 
D O O L  -0 .001 
-DO01 
-DO01 
-OD01 
- 0 . 0 0 0  
- 0 0 0 0  -0.001 
a000 -0901 
- 9 0 0 0  -0.001 
DO00 -0.001 
D O 0 1  -OD01 
-no00 
- o o o a  a o a 1  
-0 .002 - a o o a  
-0.002 
DO24 -0.004 
D O 0 7  
DO09 
- 0 0 0 6  
-OD04 D O 0 3  
-0.003 - n o 0 1  
- 0 . 0 0 5  
- a 0 0 2   - 0 0 0 1  
-0001 .-ODOa 
- D O 0 1  - 0 o o a  
-11001 - 0 . 0 0 2  
a000 - o i o a  
- n o 0 0  - 0 0 0 2  
-a000 
- o o o a  D O O I  
- 0 0 0 3  
D O 0 1  
- 0 0 0 3  - 0 0 0 7  
- OD0 3 - D O 0 1  - O D 0 3  
D O 0 6  - 0 D O C  
DO05  -OD04 
-DO01 -0.002 
DO06 - 0 . 0 0 3  
- o o o a  -0 .001 
- a o o a  - o o o a  
- n o 2  - o r 1 0 1  
- D O 0 1  -OD02 
- D O O F  -0.002 
- a 0 0 1  - 0 . 0 0 2  
- D O 0 1   - 0 0 0 2  
D O 0 1  - 0 . 0 0 3  
- D O 0 1  -0.003 
D O O l  -0.003 
- 0 0 0 5  - OD02 
n o 0 4  - 0 . 0 0 4  
D O 0 5  
- 0 0 0 0  
- 0 a o 1  - n o 0 2  -0.001 D O 0 0  
-OD01 - D O 0 0  
- 0 0 0 3  DO04 
- O D 0 3  
- 0 . 0 0 2  - 0 0 0 0  
-OD02 DO00 
-0.001 - 0 0 0 1  
- O D 0 1  
D O 0 1  - 0 0 0 3  
DO01 - 0 . 0 0 5  
- B O O 0  -OD03 
-DO04 -0 .003  
D O 0 7  -0.003 
D O O B  - 0 . 0 0 3  
n o o o  - 0 8 0 2  
n o 0 4  
-0001 ~ o a 6  
- 0 ~ 0 1  
DO01 
- 0 . 0 0 0  -.0002 
OD01 -DO02 
O D 0 1  
- D O 0 0  - 0 D O Z  
.DO01 - 0 D O B  
DO02  -0.002 
D O 0 0  -0.001 
DO02  -0.002 
DO00 - 0 . 0 0 3  
.DO01 -0.003 
- ~ o a z  - o n 0 1  
D U O  3 
d002 
d002 
- 0 0 0 1  
-d002 
D o o a  
d021 
d016 
d010 
d004 
d003 
d002 
DO0 3 
d002 
a o o a  
a a o a  
13002 
n o a s  
D O O a  
d005 
d009 
d024 
d014 
d021 
d010 
10007 
d007 
d008 
d007 
d007 
d007 
d007 
a 0 0 9  
a 0 1 1  
d025 
d021 
0 0 1 B  
0015 
a 0 0 9  
d006 
d007 
0 0 0 7  
d006 
d007 
a a o e  
d008 
. O O O ?  
d013 
d008 
D O B l  
n006 
D a i s  
d015 
D O 1  3 
d006 
d004 
d006 
d006 
d007 
0 0 0 5  
0008 
a o o a  
D o l a  
d011 
- .a002 
-d004 
-11001 
d014 
9 
10 NACA RM A57KI-4 
'OCIBLF: 11.- AERODYNAMIC CEKRACTERISTICS OF WING-ON C m m T I O N ' S  
AT p = Oo - Continued 
(a) BVW - Concluded. 
- 
a, - - 0 6 1  - 0 4.0 
- 0 0.6 - 0 2.0 - 0 0.1 
0 00.4 
o o a a  
004.0 
006.0 
0 10.0 
0 08.0 
0 12.0 
0 14.0 
0 18.0 
0 16.0 
- 0 6 3  - 0 4 5  - 02.1 - 0 O b  
0 0 0.4 
- 005 
0 0 1 9  
0 0 3.8 
0 0 5 9  
008.0 
0 0 9 9  
0 118 
0 1 3 9  
0 15.9 
0 1 7 9  
- 06.3 - 0 4 3  
- 0 0.7 - 0 2 2  
0 00.3 
0 0 1 9  
005.0 
0 0 9 9  
0 0 7 9  
0 1 3 9  
0 11.8 
0 15.8 
0 17.0 
- 0 6 5  - 0 4 1  - 0 19 - 0 0 5  - 00.0 
0 0 0 5  
004 .0  
0 02.0 
005.9 
008 .0  
0 12.0 
0 10.0 
0 14.0 
0 16.0 
018.0 
- 0 5.8 - 0 3.7 - 0 1.7 
0 00.3 
- 00s 
0 0 2 3  
0 0 6 3  
0 0 8 3  
0 103 
0 1 4 3  
0 1 2 3  
0 182  
0 1 6 2  
- o oa 
o 03x1 
o o o a  
0 0 4 2  
-
9 
- o a  9 a - 019 0 - 0.09 4 - 0.03 0 - 0 . 0 0 7  
0.013 
0 .081  
0 1 7  8 
027  5 
0.46 6 
0 3 7  1 
0.55 9 
0.74 1 
0.647 
0 8 2 6  
- 0.26 8 - 0 1 7  7 
- 0.0 2 7 - 0.006 
0.01 2 
0.07 5 
O.l.5  9 
0 2 4  3 
0.33 2 
- 0.08 7 
0.4 1 0 
0.56 tl 
0.4 9 0 
0.64 6 
0.71 8 
- 0 3 4  2 - 0116 2 - 0.a8 2 - o D e 9  - OD09 
0.06 9 
0.00 9 
0 2 4  1 
0 2 1  5 
0 2 8 9  
0.36 3 
0.42 9 
0.49 9 
0 5 6  9 
0 6 3 6  
- 0 3 1 4  - 0 5 4  2 - 0.0 6 8 - 0.02 1 - 0.00 5 
0.06  6 
0.134 
0.199 
0 2 6  7 
0 3 3  1 
0.39 4 
0 3 2  1 
0.45 6 
0.581 
0.0 1 a 
- 0 1 7  7 - 0 1 1 6  - 0.05 3 - 0.01 0 
0.00 8 
0.06 8 
0 1 2  6 
0-18 4 
0 2 4  3 
0 2 9  9 
0.41 4 
0 3 5  7 
0 5 2 9  
OA7 6 
o o a  a 
cn 
.0430 
0 2 6 8  
a 1 7 8  
0 1 5 4  
D l  52  
a 1 6 9  
R 1 5 3  
0 2 5 1  
.04 02 
D9  07 
.06 2  2 
5 2 7 0  
1 6 7 5  
27 0 4  
2 1 7 0  
0 4 2 5  
a 2 6 4  
D l 8 0  
.0156 
0153 
a155 
.0239 
D 3 7 0  
a 5 7 7  
11117 
A3819 
A482 
11904 
2 3  6 2  
.0398 
9 1 7 8  
. 0 1 S l  
.o 1 5 1  
.O 1 6 7  
D344 
a 2 2 7  
.o 5 1 7  
A999 
.07 4 8  
1 6 8 7  
a 3 2 2  
D i y a  
D a 5 a  
0 1 5 a  
8107 
D359 
.O 1 6 4  
9 2 3 6  
0 1 4 3  
a 1 4 5  
a 1 4 4  
a 2 1 9  
0 1 6 0  
0 3 2 7  
.0 4 9-0 
.0956 
1 2 2 6  
1 5 7 6  
1 9 5 4  
.o 3 0 9  
.o 2 09  
0 1 5 2  
0 1 3 7  
a138 
Dl36 
.O 1 6 0  
.o219 
9 3 a 3  
0 4   6 8  
.46 4 8  
0 8 7 5  
1 1 4 9  
1 4 7 4  
5 8  1 7  
~ 6 9 a  
ca 
1 2 9 c  
D844 
D l l t  
.0411 
.oo 5 I 
-.031? 
- 0 0 2 7  
-.0730 
-1162 
- 1 5 7 s  
- 0 3 5 9  
- 1 9 7 5  
- 2 7 1 6  
-308C 
- 3  37 6 
1 1 6 0  
B 7 6 9  
D l 2 5  
- 9 0 3 9  
D O 4 1  
-D303 
-Do673 
- 5 0 3 C  
- 1 7 2 1  
- 2 3 1 9  
- 2 5 7 6  
9 3 7 8  
- 1 4 0 0  
- a 0 3 0  
- 9 7 6 6  
1 0 1 3  
a 6 8  B 
D l 2 9  
0 3 5 2  
DO55 
- .0022 
- 0 2 6 6  
- .0565 
-Do871 
- a 1 6 4  
- . l H 9  
- a 4 4 8  
- 2 0 7 5  
- 1 8 9 9  
- 2 2 0 1  
.0868 
a 2 9 3  
.05 8 6 
0 1 0 8  
.OO 4  6 
-no836 
- . 0 o a a  
- .0759 
- 0 5 0 s  
- 1 0 1 6  
- 1 2 3 9  
- 2 4 5 5  
- 1 5 9 4  
- 3 7 1 5  
- 1 8 2 4  
,067 5 
11446 
DO49 
- 0 0 7 1  
- 0 2 4 8  
-a4 6 3  
- . 0 6 7 4  
- a 8 6 8  
- 5 0 2 9  
- a 1 6 7  
- 1 2 7 8  
-a387 
- 1 4 7 1  
a a l a  
- .ooao  
DO07 
ROO7 
a004 
a002 
a 0 0 2  
DO01 
DO02 
D O 0 1  
o a a 7  
0 0 0 2  
. 0 a o 2  
. 0 O O l  
.0000 
.0001 
DO01 
D a o s  
a o a 4  
DO04 
DO03 
a001 
B o a i  
.oooo 
A 0 0 0  
a000 
DO01 
D o 0 1  
0 0 0 2  
.0002 
a000 
DO02 
n o 0 3  
BO04 
B O 0 4  
0 0 0 2  
.00Oi 
D O 0 0  
- D O 0 1  
-.0000 
.00OO 
- a 0 0 1  
DO00 
-DO01 
- . 0 0 0 2  
-a002 
DO02 
DO02 
0 0 0 2  
-no00 
-a001 
-.0001 
- 0 0 0 1  
- D O 0 1  
5 0 0 1  
-.0000 
- n o 0 1  
B O O 1  
D O 0 0  
a 0 0 2  
.oooa  
-io01 
DO01 
DO01 
-DO00 
a001 
- D O 0 1  
-0001 
- a 0 0 1  
- 0 0 0 1  
- a o o a  
-0001 
-a001 
-.0000 
-0001 
- 0 0 0 0  
-no01 
cr 
- 0.00 0 
0.00 1 
0.00 2 
0.00 3 
0.00 3 
OD05 
0.002 
0.00 2 
0.00 1 
0.00 1 
0.00 0 
- 0.00 0 OD0 0 - 0.00 1 
0.00 1 
0.001 
0.0 0 2 
0.00 2 
0.00 2 
0.0 0 F) 
OD0 2 
0.00 1 
0.00 i 
0.00 1 
0.001 
0.00 0 
0.000 
0000 
0.00 1 
0.001 
0.001 
0.001 
0.002 
0.00 1 
0.00 1 
0.00 1 
0 0 0 0  
0.000 - 0.00 0 - 0.00 0 
0.00 0 
0.00 1 
- 0.00 0 
0.001 
0.00 0 
0.00 1 
0.00 1 
0.00 1 
0000 
- 0.00 0 0.000 - 0.00 0 
-0.00 1 - O D 0  0 
- 0 . 0 0 1  
0.00 0 
- 0.00 1 - OD01 
* 0.00 u 
OD0 0 
080 0 
.0.000 
0.000 
0.001 
0.000 
mo.00 0 
- 0 . 0 0 0  
0.0 o 1 
000 a 
on0 o 
o a o n  
-0.001 - on0 1 
.0.00 1 . 0.00 1 
T Cn 
.oo 0 3 
-a002 
-b005 
- 0 0 0 7  
-d009 
- . 0 0 0 9  
-a007 
-d008 
- .0004 
-.0002 
-.0000 
-d001 
DO 01 
.oo 0 0 
D O 0  4 
-.0003 
-d004 
-d007 
-a009 - .oo 0 9 
- a 0 0 9  
- .0009 
-d009 
- B O O B  
- 0 0 0 7  
"0005 
- 0 0 0 7  
-d003 
-.0001 
a o o a  
.0000 
- a 0 0 2  
" 0 0 0 4  
" 0 0 0 5  
-.0005 
- . 0 0 0 5  
- 0 0 0 3  
-8004 
- . 0 0 0 2  
- . O O O f  
- a o o a  
- D a o i  
.0000 
.oo 0 3 
b001 
-a001 
.0001 
-d003 
-.ooo 3 
- 0 0 0 3  
-d004 
- D O 0  a 
-r001 
-.0001 
-.0001 
-d003 
- 0 0 0 5  
- . 0 0 0 5  
- . 0 0 0 5  
d002 
- 8 0 0 1  
D O D O  
- 0 0 0 5  
-d003 
-d002 
-d003 
-9008 
- a 0 0 2  
.d002 
- 0 0 0 4  
-d005 
-d007 
- 0 0 0 6  
-0007 
-.opoa 
A. 
Id 
0.7 0 
-
0 9  0 
0 9  5 
I D  0 
1.0 5 
11 0 
- 
- 
a, 
b g  - 0 63 - 00.8 - 0 2 3  
0 0 0 2  
- 0 0 3  
0 0 3.7 
0 0 1.7 
0 0 7.7 
0 0 5.7 
0 0 9.7 
0 11.7 
0 13.7 
0 15.7 
0 17.8 
- 061 - 0 4 1  - 0 2 1  - 0 0 6  - o o a  
0 0 1 s  
0 0 0 4  
0 05s 
0 0 7 9  
0 0  9 9  
0 11.8 
0 1 4 D  
0 1 5 s  
0 l e a  
- 0 3 9  - 0 5 9  - 0 1 9  - 00.4 
0 0 0 2  
O O O d  
0 02L 
0 0 6 1  
0081 
0 1 2 1  
0 1 0 1  
0 1 4 1  
0 1 6 1  
0 1 8 1  - 0 5.7 
- 0 3 . 8  - 0 0 2  
0 00.8 
0 0 0 3  
0 0 4 3  
0 0 6 3  
0 1 0 2  
0 12.3 
0 14.3 
0 163 
0 1 8 3  - 05.8 - 01.8 - 0 3 8  - 0 03 
0 0 0.7 
0 0 6 1  
0 0 4 2  
0 0 8 2  
0 1 0 1  
0 1 4 2  
0 1 2 2  
0 182 - 0 5 9  - 0 3s - 0 1 9  - 00.4 
O O O d  
0 00.2 
0 0 4 1  
0 0 8 2  
0 0 6 1  
0 1 0 1  
0 1 2 1  
0 161 
0 18L 
o o 40 
o 0 4 2  
0 oa2  
0 0 8 2 .  
o ooa 
0 0 a 2  
0 1 6 2  
o o a 1  
o 1 4 a  
-
0, - - 0 3 2  9 - 0 1 0  8 - o n 4  3 - o n 2  2 
0 1 6  3 
- 0.00 1 
OD6 3 
0 2 6  9 
0 3 8  4 
0.49  9 
0.617 
0.76 8 
OB6 4 
0.98 3 
- 033 8 - 0 3 1 7  - 0 1 1 0  - OD3 9 
OD04 
OD77 
018 8 
0 3 0 8  
0 5 6 2  
0 6 9 6  
0 9 6  0 
- oo1a  
0 ~ 3 a  
0 8 3  s 
I n 8  4 
- 0 3 6  2 - 0 2 4  3 - 0 1 2 4  - OD44 - OD16 
OD09 
OD9 0 
0 2 1 7  
0 3 3  9 
0.46 7 
0 5 9  3 
0.841 
0.71 8 
0 9 6  8 
1 0 7  6 
- 0 3 4 6  - 0 2 2 9  - OD3 0 
O D 0  0 
OD2 2 
0 2 2  3 
0 1 0  5 
0.46 1 
0.34 2 
0 5 8  3 
069  8 
0.814 
OS2  2 
1.03 2 
- 0 3 4  3 - 0 2 1 5  - 0 1 1  1 - OD2 4 
OD04 
OD9 7 
0 2 0 5  
031 5 
0.43 5 
0.54 6 
0.67 3 
0.784 
0.88 1 
097  7 
- 0.348 - 0 2 3  0 - 011 4 - OD3 9 - 0.007 
O D 1  0 
O D 8  0 
03.9 0 
0 3 0 7  
0.445 
0 6 6  7 
0.55 7 
0.7 5 5 
0.83  7 
0 9 4  1 
0094 
- 
0, 
D 4  57 
D l 5 8  
D l 3 3  
D l 3 4  
.0124 
D l 3 8  
D206 
0 3 5 2  
-
~ 5 9 a  
0 9 0 5  
l e 8 6  
5 3 1 3  
3 1 a 2  
a4 22  
D462 
D a 6 8  
Dl65 
~ 1 5 3  
013a  
D l 3 1  
Dl46 
a 2 3 4  
0 4 1 2  
D6 84 
1 0 5 3  
1 5 2 3  
2.127 
2 7 7 9  
3563 
DS2S 
D331 
D203 
D l 6 1  
D l 6 0  
1) 159  
a 1 7 9  
D 5 0 4  
D303 
D795 
1 1 8 7  
16 6 1  
2 9 0 8  
2 2 3 5  
3 6 2 4  
nosag 
a 3 3 7  
0 2 1 0  
D2 07 
D203 
D34B 
0 5  40 
1 1 9 6  
1 6  47 
2 2 0 6  
3 4 7 0  
D523 
D328 
13229 
D210 
a237 
a 3 1 7  
D 5 0 8  
0 4 9 1  
a l a 6  
1 6  07 
5331 
2 7   0 3  
a 5 2 9  
a 3 4 1  
a 2 3 4  
a 2 1 1  
D l 9 9  
D205 
D 3  1 3  
a 7 7 9  
a 4 9 1  
1 5  54  
2 0 5 0  
2 5 5 6  
a835 
n8 1 9  
a795 
~ a o 9  
a a l o  
a120 
a a a ~  
a l a 2  
3 2 8 0  -
c, 
nsao 
a 2 1 2  
0 1 3 7  
D l 0  6 
D O 8 5  
- 0 1 3 5  
DO10 
-no368 
- a 4 1 6  
-0538 
- 0 6 6 8  
- 0 8 3 8  
-D918 
-5033 
0 4 4 7  
0 6 6 9  
D262 
D l  5 2  
D l 1 2  
- D O 3 7  
D O 7 7  
- a 2 3 9  
-D464 
-.Oh92 
- 1 2 7 9  
- 1 9 0 0  
- 1 5 9 4  
- 0 9 5 7  
- a a 1 2  
0 9 3 8  
9 6 6 4  
D l 9  5 
D l 2 5  
- D l 3 1  
D O  6 7  
- a 4 5 1  
- 0 7 4 7  
-3.038 
- 1 3 1 6  
- 1 5 8 3  
- 1 8 4 9  
- 2 3 3 5  
~ 3 7 3  
-2.136 
0 9 6 3  
a 6 5 6  
D L 3 1  
- a o o e  
DO 4 8  
- 0 5 4 6  
- . O R 4 0  
- 1 1 2 1  
- a 3 7 5  
- 1 6 0 4  
- 1 8  3 0 
- 8 2 L 5  
D e 6 1  
D307 
D554 
- D O 1 1  
DO 5 2  
-DO65 
- 0 2 3 3  
- 0 4 7 7  
- 1 0 1 0  
-D736 
- 1 5 7 2  
- 1 7 7 7  
- 1 9 5 9  
-2131 
1 0 6 8  
a 7 4 7  
a 2 0 9  
0 4 1 6  
DO98 
D O 5 5  
-X1116 
- 9 3 8 7  
-D708 
- 1 1 5 s  
- 1 3 6 7  
- 1 5 5 3  
- 1 8 2 8  
- 1 6 1 7  
- ao7 .4  
- 0 8 3 4  
- a 0 2 3  
- l a 6 4  
D O 0 5  
DO07 
DO02 
a001 
a000 
a o p a  
a001 
D o o a  
no01 
DO00 
a 0 0 1  
D O 0 1  
DO01 
no06 
- OD0 4 - O D 0  2 - OD0 1 
- OD01 
-0.001 
, OD00 
OD00 
OD0 2 
OD02 
, O D 0 5  
OD04 
-on01 
I 0 3 0 6  
OD0 8 
n o 0 4   - o n 0 3  
D O 0 7  - O D 0 3  
DO05 - 0 . 0 0 8  
DO01 -0.001 
~ a o o o  -0 .001 
. D O 0 0  - 0 a o o  
n o 0 1  - o n o n  
a 0 0 1  - a n o n  
, 0 0 0 0  o a o a  
a 0 0 1  OD01 
DO00 0.000 
.DO02 O D 0 2  
, a 0 0 1  OD03 
DO01 OD04 
a 0 0 7  on06 
DO04 -0.004 
D O 0 5  -0.004 
.a001 - 0 D O I t  
DO02 -OD03 
.DO01 -0.001 
D O 0 0  - O D 0 1  
~ 0 0 0 0  - 0 o o a  
.A000 -0.001 
DO00 -OD01 
DO01 -0.001 
DO01 -OD01 
D O 0 1  O D 0 3  
DO01 0.003 
DO01 OD04 
DO06 O D 0 5  
D O 0 3  -OD05 
n o 0 3  - 0 ~ 0 3  
.DO01 -0 .001 
. D O 0 2  -0 .001 
. D o 0 1  - o n 0 1  
.DO01 - 0 . 0 0 %  
D O 0 0  - O D 0 0  
D O 0 0  -0.001 
D O D O  -0 .001 
DO01 OD02 
D O 0 2  O D 0 3  
D O 0 8  OD05 
a001 o n 0 4  
D O 0 1  - O D 0 3  
D O 0 3  - 0 . 0 0 3  
.DO01 -0.001 
DO01 -0aoa  
.DO01 -0DOl 
-DO01 -0.001 
.a000 - 0 . 0 0 0  
DO00 "OD01 
DO00 - 0 a o o  
D O 0 1  -0.001 
D O 0 0  -OD01 
D O 0 3  OD03 
DO03 OD05 
DO02 0 .00s  
D O D 9  ODOS 
c, 
E f S  
ROO9 
D O 0 8  
D O 0 8  
DO04 
DO00 
-DO06 
- a 0 1 0  
-DO20 
-DO19 
-DO45 
DO18 
DO17 
DO12 
DO07 
DO06 
D O 0 5  
D O 0 1  
- D O 0  3 
- D O 1 0  
-a0 1 8  
n o o a  
- 9 0 8 8  
n a o  3 
-a005  
- D o a o  
- n o 2 1  
- n o 5 8  
DO22 
a 0 2 2  
D O 1 5  
D O 1 3  
DO10 
DO10 
DO09 
D O 0 7  
D O 0 5  
D O 0 2  
- 0 0 0 2  
-DO13 
- 0 0 2 9  
- n o l a  
- n o 1 6  
D O I ~  
D O  1 7  
D O 0 8  
D O 0 6  
D O 0 6  
D O 0 7  
DO05 
0 0 0  3 
- D O 0 5  
-DO09 
-DO12 
0 0 0 2  
- n o 1 3  
- n o a s  
DO16 
DO16 
DO14 
DO08 
D O 0 8  
D O 0 8  
DO04 
DO04 
DO05 
DO08 
-DO01 
-DO14 
- 0 0 1 4  
- D O 1 3  
- 0 0 3 0  
D O 1 0  
D O O ?  
DO08 
D O 0 8  
D D O l  
DO06 
- D o O D  
-DO02 
-DO01 
-DO05 
- a 0 1 0  
-DO16 
- D O 1 6  
- 8 0 3 4  
-x)ooa 
%c 
- 9 2 5 3  
-DO69 
.DO13 
DO00 
DO18 
DO7 3 
D l 5 6  
13846 
0 3 4 3  
D439 
a 6 6 7  
D637 
a 8 6 1  
0 7 6 1  
- B a s  8 
- 0 1 5 6  
. D O 6 8  
- D O  1 3  
D O 0 7  
DO8 3 
D l 7  3 
D364 
8 4 6 3  
a s 5 6  
D665 
a 7 5 9  
D 8 5 1  
-Do850 
- 0 1 5 5  
-DO65 
-DO07 
D O 0 5  
DO17 
D O 8  5 
D l 7 4  
D266 
a365  
0 4 6 5  
a 5 6 1  
a 7 5 9  
a 6 6 8  
as 44 
- 9 2 3 3  
- 0 0 0 7  
a 0 1 1  
D O 8  6 
9 1 7 8  
D259 
a 4 4 8  
a 5 4 2  
0 6 4 0  
D733 
os11 
- n 2 3 9  
- o o s a  
~ o 2 a  
~ a 6 7  
- 0 1 5 0  
00a7 
D ~ S O  
- 0 1 4 8  
-DO06 
0 0 1 1  
DO 2 0  
DO74 
De40 
D424 
OS17 
D62O 
D 7 7 7  
D700 
o l e a  
9 3 a 8  
- ~ a 2 4  
- D l 4 4  
- D O 5 7  
-DO09 
D O 0 3  
DO19 
DO79 
Dl65 
D246 
D 3 3 0  
D 5 0 5  
D586 
a 6 6 5  
a 7 4 4  
04 a 5  
% 
D 672 
D l 9 8  
DO26 
-DO10 
-DO64 
-D44L 
-D907 
-.Ob71 
- 1 1 3 1  
- 1 3 5 3  
- 1 6 4 5  
- 1 8 0 7  
- 1 9 9 9  
- s a 3 9  
a s 0 9  
DO38 
- 0 0 8 6  
- a 2 9  6 
- 0 5 8 3  
-Do893 
- A l a e  
0 8 5 a  
a 8 3 0  
- ~ 0 5 a  
- 1 s o a  
- 1 8 3 3  
- 8 3 1 6  
- a 4 5 6  
- 8 7 8 1  
a 8 5 9  
a 51s 
- 9 0 0 0  
- 0 0 9 0  
- a 3 2 7  
- 0 6 2 5  
- a 9 2 9  
- L a 8 6  
-1660 
n 2 1 5  
- n o 4 7  
- a 0 1 0  
- a 4 1 0  
- a 9 9 6  
- 2 7 1 6  
D799 
D 524 
-DO00 
- 0 0 6 8  
- D l 2 2  
-no646 
-0340 
- 0 9 O Y  
- 1 2 3 5  
- 1 5 8 7  
- L 9 4 1  
- a 6 J 5  
- a 3 2 4  
- 2 9 0 5  
a 8 1 7  
a518 
-DO16 
- 0 0 9 7  
- a 5 9 2  
- 0 8 3 2  
- 5 1 4 3  
- 1 4 9  4 
- 1 8 7 8  
- 8 2 4 9  
D a i s  
-0065 
-0397 
- a s a s  
- a 7 9 9  
079 3 
0 5 3 6  
0 2 1 4  
a 0 1 9  
-a010 
- a 0 7 8  
- 0 3 0 5  
- 0 6 1 4  
- 0 8 5 5  
- 1 1 2 7  
- 1 5 i 8  
-2.044 
- a 6 6 6  
- 1 7 6 8  
-a336 
12 NACA RM A57KI-4 
TABLE 11. - AERODYNAMIC CHARACTERISTICS OF WIIPG-ON C(llKF’LWTI0NS 
AT p = Oo - Continued 
(b) BVWC; 6 = 0’ - Concluded 
I 
n - 
1.3 I 
1.5 
L.7 c 
.s 0 
I2 2 
a, - b 8  - 06.1 - 04J 
- O O ?  - O Z J  
0 0 0 ;  
- O O J  
0 0 2.1 
004. l  
0 0 6A 
0 0 8.1 
0 10.I 
0 1 2 J  
0 14.: 
0 16.( 
0 18.f 
- 0 6J - 0 4 1  - 0 2 J  - 00.t - 0 0 1  
0 0 1.5 
0 0 0 2  
0 0 3 5  
0 0 7 C  
0 055 
0 0 9 5  
0 11s 
0 135 
0 1 6 s  
0 1 e.c 
- 0 6 4  - 0 4 J  - 0 2 2  - 0 Od - O O J  
0 0 0.4 
DO15 
D 0 3 5  
0 0 5 5  
DO75 
D 0 9.5 
0 11s 
0 13s 
D 15.9 
3 1 7 9  
- 06D - 0 4.0 - 0 2.0 - 00.5 
3 001 
3 00.5 
504-2 
1063. 
308.0 
3 10.0 
1 14.l 
J 16.0 
I l B D  
* 0 5.7 
* 0 3.7 . 0 1.7 . 0 0 1  
) 0 0 3  
) 0 0.8 
1 0 4 3  
1 0 6 3  
)083 
1 0 3  
) 1 2 5  
b 1 4 3  
) 16.3 
3 oaa 
3 l a a  
) o a 5  
CL 
- 0 2 9  5 
- 0.09: - 0-29. - 0.02 E - 0.00 E 
0.012 
0.08 j 
03,8 c 
0 2 7  6 
0.37 5 
0.4 7 6 
0.68 a 
0.5 8.5 
0.78 a 
0.66 6 
- 0.26 a 
- 0.09 a - 018 0 - 0.03 0 - O D 1  0 
0.01 1 
0.07 1 
0 1 5 9  
0.33 5 
0.42 0 
0 5 0 5  
0 6 7  1 
0 5 8  6 
0.74 7 
- 03.6 4 - 0 2 4  1 - 0.08 3 
- 0.00 8 
0.009 
OD6 5 
0 1 4  5 
OB2 3 
0 8 9  8 
0.37 3 
0.45 0 
OS9 4 
0.66 1 
- 0 2 1 4  - 0 3 4  3 - 0.07 1 - OD18 - O D 0 1  
001 2 
0.06 8 
0 2 1  0 
OL4 1 
0 2 8  1 
0.34 7 
O A L  7 
0.48 3 
0.604 
. 0 1 8  2 
.03 .18  
* OD5 4 - OD07 
0.006 
0.0 7 0 
0-23 5 
0 1 9 5  
0 2 5  7 
0 3 1  7 
0 3 7  8 
0.4 3 6 
0.49 8 
0 5 5  5 
0 6 4  6 
- o a a  e 
0.58 6 
0 5 4  a 
o.oa 2 
- 
% 
.04  4 3 
.0283 
.0194 
.O 1 6 8  
0 1 6 4  
0 1 6 5  
.o 1 8 7  
0 4   2 5  
0 2 7 1  
.0946 
.06 47  
5 8 0 8  
5 3  40 
2 8 7 4  
2 3 1 4  
.0283 
0 4 2 4  
.0199 
D l 7 3  
.0170 
0 1 7 1  
.o 1 8 2  
0 2 6 4  
.04 0 1  
.06 0 3  
.OB66 
A 1 8 9  
51567 
2.080 
a 5 1 6  
A 4  0 5  
D l 8 8  
.0271 
D l 6 5  
0 1 6 3  
0 1 6 1  
.Of79 
D 2 4 8  
0 3 6 8  
D779 
.05 4 8  
3 4  1 9  
A 0 7 1  
-2806 
a 2 3 6  
a 3 6 6  
Do845 
D l 5 4  
0 1 7 7  
D l 5 1  
0 1 7 3  
11153 
a 3 5 9  
.02 42  
D630 
.07  4 1 
3.016 
1 3 3 1  
A 6 6 8  
2 0 7 7  
0 3 2 6  
.0165 
.0149 
D l 4 6  
.0153 
D l 7 3  
0 2 4 2  
a 3 5 3  
D7 0 8  
.OS11 
D 9 5 2  
A676 
1 9 5 7  
~ a a 3  
11341 
~~ 
0, 
.077 5 
.os 2 0 
a 2 6 9  
D l 0 0  
-DO05  
DO55 
- D l 7 3  
- 0 4 0 7  
- D 6 2 2  
-1085 
- .08 4 5  
- 1 3 4 9  
- A 6 1  0 
- 3 . 9 2 6  
-3 ,799  
.06 18  
.04 3 4 
0 2 3 7  
0 0 9 3  
- 0 0 1 2  
0 0 4 7  
- 0 1 6 0  
- . 0 3 6 1  
- 0 5 3 4  
- 0 7 1 5  
- 5 0 5 8  
- 3 . 2 1 3  
- 5 5 0 2  
- 3 3 7 7  
- 0 8 8  9 
.05 3 B 
,0392 
D287 
.oo 5 8 
. O l  0 0 
DO16 
- .0105 
- 6 a 6 1  
- :04lO 
- 0 6 8  4 - a 5 4 3  
-.OR16 
- . l o 4 0  
-3 .115  
- .095 a 
DO7 6 
, 0 0 4 5  
- .0097 001 5 
-.O226 
- 0 3 4 5  
- a 4 6 7  
-.OS68 
- .0677 
- 3 7 6 3  
- D e 1 2  
- 0 8 8 4  
D81 4 
Do304 
a 1 1 9  
i5038 
.oo 1 4  
- 0 0 1 3  
-Dl00 
- D l 9 6  
- a a 7 9  
-A1364 
-.0431 
-.048 8 
- .0514 
- a 5 2 5  
- a 5 1 2  
” ~ - 
= I  
D O 0 2  
D O 0 4  
D O 0 5  
DO04 
.0001 
B O O 1  
.0001 
DO01 
-DO01 
. oooo  
- . O O O l  
D O D O  
DO09 
D O 0 3  
a o o a  
o a o a  
D o o a  
D O 0 2  
DO03 
D O 0 0  
-.0001 
- D O 0 0  
-DO00 
0 0 0 0  
D O 0 0  
. O O O O  
.0002 
.0003 
. 0 0 0 8  
n o 0 2  
0 0 0 2  
D O 0 3  
DO02 
DO00 
- D O 0 1  
.oooo 
- B O O 0  
-0001 
- 0 0 0 1  
- . 0 0 0 1  
- 6 0 0 0  
- 0 0 0 2  
. o o o o  
0003 
0001 
a001 
DO02 
- D O 0 1  
- D O 0 1  
. ; o o 0 1  
-0001 
- n o 0 1  
.11001 
. . 0 0 0 0  
-a000 
.oo 0 1 
.0001 
m.0 0 0 0 
.ooa3  
D o o a  
DO01  
D O 0 1  
‘ . 0 0 0 1  
.0001 
. D O 0 1  
- D O 0 1  
.DO01 
.DO02 
. D O 0 1  
~ . 0 0 0 1  
. D O 0 1  
‘ . 0 0 0 1  
, . 0 0 0 4  
. .0004 
, .oooa 
- 
0, 
- 0 . 0 o i  - O D 0 0  
O D 0  1 
OD0 a 
0.001 
O D 0 1  
0.0 0 3 
0.00 1 
0.00 1 
0.00 1 
O D D  1 
0.0 0 1 
0.00 1 
0.00 0 
0.00 1 
- 0.00 n 
OD00 
0.0 0 1 
0.00 1 
OD0 1 
o.ooi! 
0.00 2 
0.002 
0.0 0 2 
0.00 1 
0.00 1 
0.00 1 
0.00 2 
o.ooa 
0.0 o a 
- 0.000 
0 0 0 0  
OD00 
0.0 0 0 
0.00 1 
OD0 1 
0.00 1 
OD01 
OD0 1 
OD0 1 
O D O F  
0.00 1 
0.0 0 2 
0.0 0 a 
- OD0 0 - OD00 
0.00 0 
- o n 0  0 
0.00 0 
OD01 
OD01 
OD0 I 
0.001 
0.001 
0.000 
0.00 2 
0.00 0 
0.002 
0.00 0 
0.00 1 
0.00 0 
0.00 1 
OD0 1 
0.00 1 
0.00 1 
0.001 
0.00 1 
0.00 1 
OD0 1 
0.00 1 
0.00 1 
0.00 1 
0.00 1 
oao a 
0.0 o n 
-
- 
c, 
DOQC 
.oo 0 2 
- R O O 1  
-a002 
- .0005 
- B O 0 5  
- B O 0 5  
- B O O 5  
-DO04 
- . 0 0 0 3  
- 6 0 0 5  
- 0 0 1  3 
- . 0 0 2 1  
- D O 0 8  
-DO01 
- D O 0 2  
- 0 0 0 4  
- 0 0 0 6  
-DO07 
- 0 0 0 7  
- a 0 0 9  - .oo 0 9 
- D O 1 1  
- D O L 1  
- .0015 
- 8 0 2 0  
-.0010 
- 0 0 1 9  
- . 0 0 0 0  
-a000 
- .ooo2 
-a002 
- D O 0 3  
- . O O O  3 
- . 0 0 0 5  
- a 0 0 7  
d.00 0 7 
- .0007 
-DO08 
- .oo12 
-DO12 
- . 0 0 0 7  
-DO13 
-DO00 
-DO 0 0 
- . o o o a  
- 0 0 0 8  
-.oo 0 a 
- n o 0 2  
- .0004 
-.OO 0 4 
-DO05 
- .0007 
-DO08 
- 0 0 1 2  
-DO16 
- 0 0 0 9  
-DO14 
-a001 
- 0 0 0 4  
- 0 0 0 3  
- 0 0 0 6  
- . 0 0 0 5  
- 0 0 0 5  
- 0 0 0 6  
-DO07 
- 0 0 0 8  
.DO10 
- . 0 0 1 2  
m . 0 0  1 3  
- .0007 
-DO07 
- a n 0 8  
-.ooa4 
. .oooa 
% 
-.Val7 
-.U141 
-BO66 
- 0 0 1 4  
- D O 0  1 
D O 1 4  
DO65 
9 1 4  5 
a 3 0 4  
a 4 5 7  
a 3 7 7  
0 6 6 6  
a601 
- a 2 0 5  
- 0 1 3 6  
-DO65 
-DO15 
- . 0 0 0 0  
D O 1 2  
DO 6 0  
9 2 0 5  
a130 
Do876 
a34 5 
D 4  1 2  
.04 7 1 
.0586 
D 5 5 2  
- D l 8 7  
. D l 1 9  
*.0051 
. a 0 0 9  
0 0 1 7  
DO05 
DO63 
a130 
0 2 5 7  
D l 9 7  
D314 
a 3 7 6  
.04 3 0  
D4 8 4  
6 5 3 3  
, 0 1 6 2  
. D l 0 5  
,DO4 5 
.DO 0 3 
D O 0 8  
DO63 
DO20 
D l 2 6  
D l 8 3  
a a a s  
~ 5 3 a  
B a s e  
.oa38  
D 3 9 0  
.0340 
11474 
G4 3 1  
.0146 
.oo 9 1 
0 0 0 3  
D O 3 3  
.oo 1.3 
0 0   2 7  
.OO 6 5 
0 1 6 9  
13265 
.0314 
a 3 5 9  
D 4 4 1  
D 4 0 0  
011s 
9 8 1 8  
.0012 
-d056 
- a 5 7 1  
-10878 
- 1 1 6 4  
- 1 4 2 6  
-A7137 
-3.97H 
- 2 4   5 0  -2a10 
.0797 
D 5 4 3  
D 2 5 7  
a 0 5 8  
-d002 
- 6 0 1 9  
-Do826 
-.OS10 
- 1 0 7 9  
-a814 
-31567 
- 1 3 2 4  
.” .. 
-3.787 
- 1 9 8 7  
- 2 1 8 7  
-.001.r 
-d071 
- a 2 5 3  
- 0 5 1 3  
- 9 7 6 0  
- .0975 
- 1 1 8 9  
- A 6 2 9  
- 1 4 2 7  
- 1 8 5 3  -ao i s  
0 6 3 1  
a 4 1 1  
d189 
- 0 0 3 4  
d016 
-a083 
- 0 4 9 4  
- 9 9 0 6  
“1087 
-3 .278  
- 1 4 6 2  
- 1 7 7 4  
- a 3 4 9  
- 0 7 0 9  
-3 .618  
D 5 5 7  
D 3 5 8  
- 0 0 0 7  
.0138 
- 0 0 5 1  
-.0108 
- 8 2 5 2  
m.0454 
- 0 6 3 5  
- 0 7 9 6  
e.09 5 6  
- A 1 4 0  
- 3 3 1 5  
-3.1479 
-3 .649  
. 
'TABLE 11. - AEBODYNAMIC CHARAC-TICS OF WLNG-05I CO~IGURATIOETS 
AT )3 = Oo - C a t h & d  
(c) BVWC; 6 = 2.5O 
I - 0 6.4 
- 00.3 
0.06 4 0 0 1.7 
- 090 0 - 02.2 - 032 8 
1.002 017.0 
0.75 6 0 13.7 
0.27 5 0 0 5.7 
0.507 009.0 
- 0.019 
- 063 - 0.349 - 02.0 - 0503 - 0 0.l - 0.01 2 
009s  0572 
005.9 0305 
0 13.9 0.04 1 
0 17.9 1.09 6 
o 0 2.0 0.0 0 3 
-05.0 -0.354 - 0 19 
O L O 9  0023 
0.004 0003 
- 0 . l l 0  
01c.3 0.594 
0063 0340 
0 1 4 2  0.023 
01m 1047 
- 0 6.0 
0 0 29 
-0.009 000.l 
-0915 -019 
- 0.35 7 
0965 0182 
0.767 0149 
0572 0105 
0.3 1 1 0 0 6.0 
0.09 0 
- 06.1 
-0.091 -01.9 
- 0.303 
0 00.l 
0.005 002.3. 
- 0.004 
069 9 0 14.0 
0.49 1 0 l0.l 
0.281 006.0 
0 18.0 0.08 2 
- 063 - 0245 - 0 2.2 
-009 
- O D 8  3 
0.67 i 0 i7.0 
053 3 0 13.0 
0 3 8 0  0 0 9 9  
0225 0059 
0.066 0 01.9 
- 0.009 
-05.0 -0.l80 - 0 1.8 - 0.05 4 
000.4 0007 
0 0 6 3  0998 
010.3 0322 
0183 0565 
0 143 0.444 
o 0 2.4 0.07 I 
-0445 
Dl26 
.0151 
a374 
.0132 
.o 9 49 
a091 
3200 
D466 
.0 149 
Dl26 
.0423 
.0 140 
I096 
2100 
3621 
.0510 
.0179 
.0214 
0223 
a547 
3231 
2233 
3570 
a534 
-0230 
.0197 
-0225 
.0 4-9 3. 
A166 
8063 
3308 
0444 
Dl06 
-0191 
.0165 
D443 
2048 
9 0 0 1  
2960 
0407 
Dl85 
0163 
.ole5 
0387 
.a014 
2284 
3.453 
0163 
-0151 
Dl75 
.0365 
.07 31 
8 0 0 4  
A274 
.03as 
,0697 
.022 6 
a322 
.OL5 1 - .00 8 4 
-a340 - .06 05 
-13070 
a079 
.0370 
.0114 
0 2 3 5  
-.0240 - -07 7 0 
-2068 
.I159 
0 1 6 5  
.047 0 
-.0008 
-.0667 
-3.203 
- 2 6 6 2  
-2109 
1 2 3 3  
.05 6  7 
.0220 
-.0017 
-.OS 6 3 
-.1239 
- 1 4 6 1  
- a 4 1 2  
-+970 
.0957 
-0309 
.0162 - .00 3 3 
-0487 - .09 8 4 
- 1 4 8 5  
- A 8 1 3  
a 6 0 2  
,010 4 
0 3 5 2  
"0265 
0 0 4 1  
" 0 5 6 4  
-.0042 
- A 0 3 3  
a 2 3 7  
0 4 4 3  
0 1 3 5  
0 0 3 6  
-.0163 
-0347 - .04 5 0 
-.0467 
cz 
D O 0 5  
.0007 
-.0000 
0 0 0 0  
D O 0 1  
0 0 0 1  
-.OOO2 
.0003 
-0007 
-.0001 
.0006 
-.0000 
.0001 
-.0001 
-.0005 
D O 0 8  
.0004 
a 0 0 5  
- D O 0 2  
- 0 0 0 F  
-.0000 
-DO00 
- 0 0 0 0  
.0005 
.0007 
0 0 0 7  
0001 
-0000 
.oooo 
.0001 
.0002 
.a009 
DO04 
0 0 0 5  
.0000 
.0001 
-.0000 
-.0000 
0 0 0 2  
D O 2 2  
.0002 
0 0 0 3  
.0001 
-0000 
- 0 0 0 1  
-.0002 
.0001 
,0008 
D o o a  
-no01 
.0001 
-.0002 
- D O 0 1  
-.0001 
- D O 0 4  
0 0 0 2  
cn 
- 0.00 4 - 0.00 2 - 0.00 1 - 0.00 1 - 013 0.0 
0.00 3 
0.0 0 3 
0.00 9 
- 0.004 - 0002 - 0.00 1 - 0.00 I 
0.0 0 0 
0002 
0.0 0 s 
0.0 0 2 
- 0.004 - OD0 2 - 000 2 - 0 0 0  1 - 0.001 - 0.00 1 
0.00 0 
OD03 
-0001 - 0002 - 0 0 0  0 
0.0 0 1 
0.0 0 0 
0.00 0 
OD02 
0.00 7 
- 0.00 I - 0.00 0 
- 0.00 0 0.000 
0.0 0 1 
0.00 I 
0.00 3 
- 0.00 0 
- 0 0 0 0  
0.00 0 
0.00 0 
0 0 0 2  
0.00 1 
0.00 I 
O D 0 3  
- 0 0 0 0  
00Ol 
000 1 
0.000 
0001 
- OD00 
-0.000 
0.0 0 0 
0.00 a 
c, 
.a015 
.00 19 
.00 0 9 
0005 
DO02 
-0014 
-.0011 
-.0049 
.00F8 
.00 18 
.0007 
.0003 
- 0 0 0 1  
- D O 1 4  
-.0008 
-.a044 
DO15 
0017 
.00 0 9 
0 0 0 1  
-DO04 
-.0006 
- 0 0 2 1  
.0009 
.0007 
-00 0 4 
.0001 
.a0 0 0 
"0000 
-.0015 
-0036 
0 00 3 
.000 6 
- D O 0 2  
0 0 0 1  
-.000 2 - .oo 0 0 
-.0008 
-13009 
-.0051 
-DO00 
-.0001 
- 0 0 0 4  
-.000 3 
-.0007 
"00 1 3  - .00 0 1 
- 0 0 2 1  
. 0 0 0 0  
-.0003 
-DO04 - -00 0 4 
-.00 0 6 
-.0010 
-.0006 
-DO19 
CZ, 
.00 3 5 
.00 8 9 
D l 3 5  
.0111 
0 2 5 0  
.0190 
0 3 5 1  
0 3 0 9  
.oo 7 5 
.0163 
Dl97 
a239 
.0376 
.0131 
- 0 5 0 2  
0 4 4 5  
.00 0  2 
Dl49 
0179 
a 2 1 1  
D274 
a350 
a419 
.0490 
.00 7 1 
.0138 
-0163 
a193 
0 3 2 2  
.0388 
-04 5 6 
-DO28 
.OO 3  9 
.OO 6 7 
D l 0 1  
0 2 2 6  
.0165 
.0340 
-0282 
-.00 24 
.00 6  2 
.00 37 
0 0 8 9  
Do143 
-0230 
a190 
a201 
-0025 
0 0 2 6  
D l 1 2  
0071 
a 1 5 1  
a195 
a 2 4 2  
.a0 4 9 
% 
.0431 
-.0000 
-a208 
-.0834 
- . 0 4 0 4  
-3.29 3 
-9765 
-2051 
.0567 
-.0007 
-.0249 
-.os33 
-.0497 
-1747 
-2885 
-2415 
0 5 7 2  
".0019 
-.0307 
-.0602 
-9132 
-A836 
-2517 
-3137 
,0621 
-.0221 
0 0 1 4  
-.OS01 
-9679 
A 2 2 7 7  
-8911 
,0632 
a035 
-.0231 
-.os37 
-2175 
-A652 
-8663 
.0541 
.0010 
-.0226 
-0400 
-a955 
-a375 
-3.805 
-2179 
a413 
-0232 
-0023 
-a444 
-.000 4 
-a473 
-a131 
-3.803 
-~1123 
. 
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0.7 0 
0 9  0 
1.0 0 
13.0 
L.3 0 
1.7 0 
ze 2 
- 
'cABI;E 11.- AERODYNAMIC cHARAcTERIsmcs OF WING-ON C o m I ~ ~ O m s  
AT f3 = 0' - Continued 
(a) BVWC; 6 = 5.2O 
=J 
aae; - 0 6 3  - 0 2.3 - 0 03 
0 0 1.7 
0 0 5.8 
0 0 9.7 
0 13.6 
0 17.7 
- 0 69 
000.0 
- 0 2 5  
0 019 
0 0 9.9 
0 0 5.9 
0 13.9 
0 1 7 9  
- 0 5.7 
0 0 0 3  
- 0 1.7 
002.3  
0 0 6 3  
0 1 4 3  
0 1 0 2  
018.3 
- 0 5.9 
000.2 
- 0 1 s  
0 0 2 5  
0063. 
0 1 0 5  
0 1 4 2  
0 183. 
- 0 6.0 
0 0 0.1 
- 0 2.0 
0 0 6 0  
0 0 2.0 
0 i 0.0 
0 14.0 
0 18.0 
- 0 6.2 - 02.2 
0 019 
- 0 0 5  
0 0 5.9 
0 0 9 9  
0 13.8 
0 179 
- 0 5.0 - 0 1.7 
0 0 0.4 
0 0 6.4 
0 0 2.4 
0 14.4 
0 1 0 3  
0183 
CL 
- 0.30 5 - 009 7 - 0.01 4 
0.06 9 
0 2 7  9 
0.75 0 
0 5 0 6  
1.00 3 
- o J . 0 2  - 0.3 2 4 - 0.00 6 
0.00 3 
0313 
0 5 7  4 
0.03 8 
1.08 1 
- 0 3 4 0  
-03.00 
0.0 0 3 
03.09 
0348 
0 5 0 9  
0.8 1 9  
1.02 9 
* 0 3 5  4 - 0 1 1 4  - 0.01 2 
0 . 0 8 7  
0 3 1  1 
0 5 6  5 
0.7 6 2 
0 9 4  3 
- 0 2 8 9  - 0.09 5 - 0.00 7 
0.07 6 
0.281 
0.4 9 1 
0.6 9 3 
0.87 2 
- 0 2 3  5 - 0.004 - 0.01 2 
0.06 0 
0 2 2  a 
0.3 7 6 
0 5 2  5 
0 6 6 8  
- 03.7 5 - 0.05 2 
0.009 
0.07 2 
0.19 9 
0.318 
0.4 3 6 
0 5 4 9  
CD C l  am 
.0407' 
.oooi .0333  .0131 
.0008 .0422 .0150 
. 0 0 0 5  .0806 
.0399 .0053 .0002 
8 1 4 6   . 0 2 6 5  0 0 0 2  
.0968 m.0197 - . O O O O  
2 8 9 9   - . 0 4 4 0   D O 0 1  
3 2 5 0  - a 8 9 6  .0001 
0 4 2 5  .0995 .0007 
.0150 I . 0 4 8 6 /   . 0 0 0 6  -0130 a 3 5  - . O O O O  " - - _" . ~ 
.0450 
D O 1 1  - 2 0 4 1  3 5 0 5  
-.0001 - 0 6 3 0  3.120 
- .0003 - 3 . 2 4 7   2 1 9 1
. O O O l  - . 0 1 1 1  
. O l S S  . 0002  .0231 
0 4 9 1  
B O O 5  .os71 .0227 
-13002 D 3 0 6  0 1 9 8  
D O 0 4  a 2 9 6  
.0246 . 0 0 4 7  -.0001 
.0578 -Do499 
0 0 0 0  - 3 . 0 3 5  3.251. 
- ~ O O O  
3 5 6 7  - A 9 4 9  . 0 0 0 4  
.2256 - . oooa  - 9 4 8 8  
. 0 5 2 l  
. 0 0 0 5  - A 8 0 1   3 2 8  
- .oooo - 3 . 3 2 1  2 1 0 3  
-.0001 - 5 0 9 2  A101 
-.0001 - . 0 3 7 1  D541 
- .0002 .0146 .0238 
-.OOOO D 3 7 6  .0197 
. 0 0 0 4  .Q670 .0228 
.0005 A 4 0 8  
.0420 L O 6 1  .0005 
.0193 .os17 D O 0 5  
.0171  .0309 .oooi 
.0197  .0124 .0001 
. 0460  
3.015 
.OOOO - 0 3 4 5  
. 0 0 1 0   - a 7 0 7   2 9 6 1  
-.0001 - 3 . 3 5 2   5 8 6 0  
-.0001 -.OR68 
.0390 ,0816 DO02 
.0193 .0472 . 0 0 0 3  
,0172 .0317 .0001 
.0193 .0177 - . o o o o  
.0821 - . 0 4 5 7  -.0001 
.0402 - 0 1 3 6  - D O 0 1  
.1461- - . 0 7 3 3  - . O O O l  
8 3 0 4  - .0936 .0005 
.0309 . o s 3 4  .oooo 
a166 -0335 a001 
J.205. 
3.1981 
" ~ 
D l  
.o 2 
- D O  - .o 2 - .o 3 - .o 3 
- . O O O l  
-.0001 
- . O O O l  
CY 
- 0.00 2 - 0.00 1 - 0.00 n 
OD00 
0.000 
0.00 6 
0.00 1 
0.0 0 9 
- 0.00 2 - 0.00 1 - 0.00 n 
0.0 0 0 
0.001 
0.00 5 
0.0 0.1 
0.01 6 
- 0.004 - 0.00 3 - 0.00 2 - 0.00 2 - 0.00 I. 
0.0 0 2 
0.004 
0.0 0 6 
- 0.004 - 0.00 3 - 0.00 2 
- O D O i  - 0.00 1 - 0.00 1 
0.0 0 1 
0.004 
- 0.00 1 
0.0 0 0 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.00 1 
0.00 2 
0.0 0 3 
- 0.00 1 - 0.00 0 
0.000 
0.000 
0.0 0 2 
0.0 0 1 
0.0 0 2 
0.00 2 
- o.Oo1 
- 0.00 0 - 0.00 0 
0.001 
0.00 1 
0.0 0 1 
0.00 1 
0.0 0 1 
-0 0 1 7 I - .O 0 9-4 
.(rO 11 .O 0 A I 
.ooos  .0120 
-a001 a 3 9 9  
.0008 a 2 1 0  I 
-boor, 
.09 4 3 - .oo 3 3 
.os96 - .oo 2 2 
.oo 1 5  
.00 0 4 
DO09 
.oo 0 1 
- 0 0 0 4  
-.0016 
-.0010 
- 0 0 3 7  
- . 0 0 9 5  
.oo 4 7 
.0137 
- 0 4 2 4  
. 0 2 2 8  
.0617 
. a 7 9 7  
.00 7 9 
.oo 2 0 
.oo 4 5 .0017 
- .oo 8 5 
. Q 4 1 3  . Q O O 1  
, 0 2 2 2  .0007 
.0137 .0009 
". . ~ - .OO 0 8 - .oo 10 
"0027 
;OS99 
a777 
0 9 3 6  
.OO 1 6 
a 2 2 2  0 0 0 3  
.oo 5 2 .oo 11 
.0130 .0009 
- .OO 8 2 
~~~"
- .0003 
.0859 - .0025 
.0719 -.0010 
.OS61 -.000a 
.0395 
.~ 
-0001 
-.0006 .0005 
,0040 
- . 0 0 0 3  . O l 1 8  
- .0003 D l 9 5  - .oo 0 4 .03 5 3 
-.0010 .Q649 
-.0007 .os05 
- .OO 3 0 .07 6 L 
- .OO 0 1 .OO 4 7 .OOO% - 0 0 6 6  
- . 0 0 0 3  .Oil1 
-.0004 .0177 
-.0007 D 3 Q 2  
-.0008 .O415 
- . 0 0 1 1  .os17 
- .0026 , 0 6 1 5  
-.OO 0 1 .OO 5 4  
DO02 -DO49 
- .0002 9 1 0 9  
-.0007 0 2 5 7  
-.0005 0162 
-.0000 0 3 4 5  
-.001..0 a 4 3 4  
-0004 .os17 
Cn, 
..o 2 7 1 
-.0127 
- . 0 3 4 6  
- D 5 6 4  
- A 4 5 1  
- 5 0 0 3  
- 2 0 6 1  
- 0 1 6 3  
.0325 
-.0450 
-3 .346  
-.0746 
- 8 5 2 5  
-3 .956  
- 2 5 7 8  
,0285 
- . O S 0 4  
- . 0 7 7 6  
- 1 4 4 2  
- 8 1 2 7  
- 2 7 7 3  
- 5 3 7 0  
0 2 8 6  
- 0 2 1 9  
- a 4 6 8  
- 5 3 9 0  
- .0794 
- 1 9 5 2  
- 2 5 4 2  
-3100 
D 3 6 3  
- .0451 
-0151 
- .0733 
- 5 3 2 9  
-3 .863  
- 8 3 5 2  
- 2 7 9 7  
- .017 5 . 0 2 8 5  
- .0417 
- a 6 5 7  
- 5 1 2 0  
- 1 9 3 4  
- 9 5 3 3  
- 2 3 0 0  
-0179 
.0219 
-33387 
- . O S 0 9  
- . 0 9 2 1  
- 5 2 1 6  
- 5 9 2 1  
-.001a4 
- 3 . 5 6 8  
M 
0.7 0 
o s  0 
1.0 0 
1a 0 
13 0 
1.7 0 
2 2  2 
- 0 2.3 - 0.08 9 
- 0 0 2  -0.002 
0 0 5.7 0 2 7  9 
0 0 1.7 0.07 4 
0 0 9 5  0 5 1 4  
0 13.7 0.76 1 
017.7 I 0 9 9 3  I 
- 0 5.8 - 0 3 5  3 
-01.7 - 0 1 0 3  
0 0 0 3  0.002 
0 0 6 3  0.331 
0 0 2 3  0 5 0 0  
0 14.3 0.79 0 
0103 02563 
o l t l a  0 9 8 4  
- 0 5 9  - 0 3 5  5 - 019 - 0 L l l  
0 0 0 2  - 0 0 0 8  
0 0 6 L  0 2 9 4  
0 1 4 2  0.75 3 
010L 0 5 4 9  
0 0 2 ~   0 0 8 3  
0182  091s 
-06.0 - 0 2 9 2  
-02.0 - 0 0 9 4  
0 0 0 5  -0.008 
0 0 6.0 027 3 
0 0 2.0 0.07 1 
0 1 0 0  0 . 4 7 6  
0 1 4 0  0.669 
0 1 8 5  0.043 
- 0 6 2  - 0.22 3 
CD 
-0390 
.0165 
.01S8 
.0464 
D l 0 3  
5 0 4 3  
2 0 3 1  
3 2 9 6  
.0171 
D l 7 5  
0 5  0 9  
0 2 0 0  
1 1 9 5  
2 2 1 5  
3 5 5 3  
.0517 
0 2 5 0  
.0243 
1306 
.0624 
8 2 9 8  
3 5   4 0  
. 0 5 2 6  
-0244 
-0235 
.0600 
5 2 5 1  
3 2 2 2  
. 0 4 4 1  
.0215 
.0235 
a 2 9 8  
~ 2 8 2  
2 1 7 8  
~ 1 9 8  
A 3 8 1  
~ 2 0 8  
.0199 
-0223 
0 4 5 0  
A 5 3 5  
.087a 
.~ ~ - 
2 3 6 8  
.0302 
0 1 8 2  
.01a2 
a 8 0 4  
- 0 2 1 1  
0 4 2 2  
5 3 4 5  
3 0 3 1  
CAE 
A 0 4 9  
.07 0 2 
.0615 
. 0 5 3 1  
. 0 3 7 1  
.0125 
- D l 4 6  - .oa o 4 
C l  0, cn 
0 0 0 8  - 0 . 0 0 1  0 0 1 6  
.0010 - 0 0 0 1  a 0 1 3  
. 0 0 0 1  -0 .001  .0009 
DO02 - 0 . 0 0 1  .0006 
.0002. - 0.002 0 0 0 6  
-.0001 -0.001 .000l. 
-.OOO? 0.001 -.a001 
. o o o a  0.010 - A 0 1 9  
6 2 8 5   - 0 9 2 3  
0192 - 0 6 3 0  
.0.37'7 -A210 
0 5 6 7  - 5 7 9 9  
. 0 7 4 6  - 2 3 9 1  
.Os32 - 2 2 3 5  
11802 - 2 1 9 2  
.OO90 - 0 3 9 7  
.0190 - .0715 
.os50 - . l984  
0 3 8 0  - 1 3 9 0  
.u?P2 - 8 6 2 1  
L O 0 8  - 5 6 4 4  
a 2 8 5  - a 0 4 6  
. o a a o  - 3 1 7 5  
~ 1 0 2 7  -.016n 
a l a 3  - a 6 7 5  
11267 - D 9 6 0  
io364 -a368 
.0519 - ~ a 4 6  
.0672 - 2 3 9 1  
.OB05 - 6 8 9 3  
.0934 - 3 3 7 8  
8 0 2 9  "0131 
00173 -.0669 
-0325 - 1 2 3 2  
0 2 5 2  - 0 9 6 2  
- 0 4 7 0  - 5 7 8 4  
16 NACA R?4 A5'7'Kl.h 
I 
M - 
0.7 0 
0.9 0 
1.0 0 
15 0 
1.3 0 
1.7 0 
2 2  2 
- 
=? 
deg 
- 0 6.3 - 0 2.3 - 0 0.2 
0 0 1.7 
0 0 9.7 
0 0 5.7 
0 13.7 
0 17.0 
- 0 6 1  
- 00.0 - 0 2.0 
0 0 5.9 
0 0 2.0 
0 14.0 
0 10.0 
0 1 u.0 
- 0 5.7 
0 0 0.5 
- 0 1.6 
0 0 2 3  
0 0 6 3  
0 10.3 
0 143 
0 3 8 3  
- 0 5 9  - 0 1s 
000.l 
0 0 2 5  
0 0 6 1  
0 1 0 1  
0 14.2 
0 I 8.1 
- 0 6.0 - 0 19 
0 0 0.0 
0 0 2.0 
3 0 6.0 
D 100 
D 14 .0  
0 18.l 
- 0 6 5  - 02.0 - 0 0 5  
D O 1 9  
3 0 5 9  
3 0 9 s  
D 3.3.9 
- 0 5.7 - 0 1.6 
3 0 0.4 
3023 
3 0 6.3 
3 1 0 3  
5 1 4 3  
3 3 . 8 3  -
CL 
- 0.28 9 - 0.07 R 
O D O R  
0.08 B 
0 5 1 7  
0 2 7  0 
0.74 1 
0.97 I 
- 0.309 - 0.07 8 
0.01 0 
0.09 5 
0 3 1 3  
0.83 2 
1 0 7  6 
0.57 a 
- 0.00 0 - 0.32 6 
O L 1 2  
0.01 id 
0 3 5  1 
0.59 1 
0.01 4 
1.02 4 
- 03.3 0 - 0 0 9 4  
0.00 2 
0.00 0 
0.31 3. 
0.56 6 
0.77 8 
0.94 4 
- 0.27 4 - 0.07 5 
0.00 5 
0.0 a 3 
0.29 3 
0500 
0.697 
0.8 7 0 
- 0 2 2  2 - 0.06 9 - 0.007 
0.05 8 
0 2 2  7 
0.3 0 5 
0 9 2  0 
- 0 1 5  6 - 0.03 2 
0 0 2  0 
Q.07 6 
021 0 
0.44 3 
0 3 2  8 
055 6 
- 
cb 
a 4 9 1  
. 0 2 R 7  
.0308 
.0648 
-0349 
A268 
3 3  57 
2 1 3 0  
0 5 2 1  
a 2 9 5  
a 3 1 1  
.0350 
.07 01 
3 3 6 6  
2 4 1 3  
3090 
D 6 0 5  
.0359 
a 3 7 4  
.04 4 3 
2 5 2 7  
.0013 
2 5 1 3  
3801 
.0612 
.0371 
.0376 
.0420 
5 4 4 3  
.07 0 0 
,2392 
5518 
.os10 
.0314 
a 3 1 7  
.0359 
.0673 
A274 
.2126 
.3219 
-04 5 7  
.0301 
.0303 
0 5 7 6  
.0332 
.l6 8 5  
5 0 3 6  
.0366 
.0265 
.0277 
.0310 
-0536 
.0925 
2 2 1 4  
a 4 7 8  
% 
5 5 7 5  
A 2 3 3  
3 1 5 0  
LO40 
- . 0 3 0 5  
. a 4 1  6 
-.IO77 
A 3 1 4  
1 7 0  9 
3 1 6 2  
.0962 
.os92 - a 1 9  4 
- 2 1 8 9  
- 2 0 9 3  
2 0 9 9  
J 3 0 3  
5 1 2 5  
.0 '7 6 0 
.0212 
-.037 3 
- A 1 0 5  
-A1729 
218 8 
1 4 3 0  
A 1 0 7  
0 7 9 5  
.0258 
- a 4 9 9  
- .0970 
-51639 
1 1 9 4  
L 7 9 7  
.09 4 0 
.on 14 
.06 5 9 
D l 5 3  - .04 2 5 - 0 9 7  3 
- 3 5 2 1  
A 4 7 0  
1 0 8  0 
0 9 0 0  
.0706 
- .00 7 0 .Or30 - .04 2 3 
A 0 7 0  
.08 3 7 
0 7 2 4  
.05 6 4 
0 3 1 0  
- 0 0 6 2  
0 0 7 0  
- . 0 0 6 1  
C l  
.0 0-1 0
a012 
-.0001 
.on05 
-.0001 
-.0014 
- . 0 0 0 2  
.0010 
a 0 0 3  
. 0 0 0 9  
.OODO 
a 0 0 4  
-ROO3 
-.DO06 
- .0002 
.0006 
.0007 
, 0 0 0 1  
.0000 
- . O U O l  
-.0003 
-.0003 
.0006 
.0000 
.0000 
0001 
-.0001 
-DO02 
- . 0 0 0 2  
-.0007 
. 0 0 0 3  
-0006 
.a006 
.0003 
.0001 
- . 0 0 0 2  
- 0 0 0 3  
.0000 
.0007 
. 0 0 0 3  
.0 0 0 -5 
. 0 0 0 3  
- . 0 0 0 2  
- 0 0 0 2  
-.0004 
.0000 
. 0 0 0 2  
.0001 
-.0001 
-DO01 
-.0001 
-.0001 
- .0003 
- . 0 0 0 3  
.0nn4 
CY 
-0.001 
- 0.00 1 
0.0 0 n - 0.00 n - 0 0 0 0  
o a o a  
0.0 0 R 
0.0 0 8 
- 0.00 1 - 0.00 n 
0.00 0 
0.00 I 
0.000 
0.0 0 1 
0.0 0 4 
000 8 
- 0.002 - 0.002 - 0.00 1 - 0.002 - 0.00 2 - 0.0 0 2 
0.0 0 1 
0.0 0 5 
- 0.002 - 0.00 1 
- 0.00 1 - 0000 - 0.001 - 0.00 0 - 0.001 
0.0 0 3 
- 0.001 - 0.00 1 - 0.00 1 - 0.00 I - 0.0 0 2 - 0.001 
0000 
0.0 0 G 
- 0.000 - 0.00 0 
0.00 0 
0.0 0 0 - 0.00 0 
0.000 
0.001 
0.0 0 1 
0.00 1 
0.0 0 0 
0.00 1 
0.0 0 1 
0.00 1 
0.0 0 1 
0.00 0 
7- a 0 1 5  . n 2 0 3  a 0 1 3  0 4 5 4  .no05 . o s 4 0  
.oo 0 R 
.00 0 3 
- .00 0 3 
.oo 2 7 - .an I 2
.0796 
f 6 3 6  
.0914 
.08 7 3 
.08 3 9 
.0014 
.0001 .0001 
.0646 .000% 
0 5 6 0  . O r ) 0 3  
0 4 7 4  .0009 
.0296 
-.OO 0 3 .OB 3 9 
0 0 0 0  .0831 
-.0010 , 0 0 8 7  
.0018 
.oo 0 9 
.0016 
.00 0 4 
.00 1 0  
.oo 0 5 - .OO 0 6 
- .0021 
a 2 9 1  
.0470 
.0546 
.0632 
.0709 
.0961 
a 9 1 2  
3 0 1 7  
.0000 
.0927 .0010 
0 9 4 7  - 0 0 1 3  
.0842 DO02 
.0728 .0005 
.0 5 2 0 .oo 0 2 
.0595 0 0 0 5  
.0279 .0015 
. 0 4 4 5  
~ 0 0 7  .0263 
.0005 .0400 
.OO 0 3 .04 6 5 
.0001 
.0069 - . O O l l  
. 0 6 5 9  .0003 
.OS32 
00.0 3 .07 6 9 
-.0030 a 9 0 7  
.0001 .0228 
-.0001 .0339 
- . 0 0 0 3   0 3 9 1  
-.0002 . 0 4 4 4  
- D O 0 4  -0541 
% 
- 1 2 6 :  
- .0861 
- 5 6 e ' i  
- 3 5 0 6  
- 3 9 9 1  
-2183 
- 2 3 5 6  
-2086 
-3.046 
-3.623 -.le 7 5 
- 2 1 5 2  
- 2 5 6 1  
- 2 4 5 0  
- 2 5 7 1  
- 2 7 7 9  
- A 1 6 2  
- 1 7 9 d  
- 8 3 7 7  
- 2 0 6 4  
- 3 3 5 0  
- 2 9 6 5  
- 3 3 1 0  
- 3 5 5 8  
- 3 7 2 7  
- 1 1 0 9  
- 8 2 7 0  
- 2 0 0 1  
- 8 7 5 2  
- .3079 
- .3306 
- .3326 
-.lo70 
- 3 5 9 1  
- A 0 2 4  
- 6 5 7 4  
- 3 9 3 6  
- 3 3 3 5  
- . 3 3 4 i  
- 0 8 5 1  
- A 2 7 6  
- 1 4 8 1  
- A 7 0 2  
- 2 0 9 2  
- 2 4 6 9  
- 6 8 2 4  
- D 6 5 0  
- . l o 3 2  
- A 2 2 6  
-3.412 
- A 7 3 0  
- 2 0 1 6  
- 8 4 3 2  
- 2 9 1 6  
- 2 0 8 3  
E NACA RM A57KI-4 
TABLE 111.- AERODYNAMIC C H A R A C m S T I c S  OF WING-ON CONFIGURllTIQNS 
AT j3 = 5' 
( 4  Bvw 
- 
M 
0.7 0 
- 
09 0 
1.0 0 
11 0 
1.3 0 
1.7 0 
22 2 
-g 
=a 
- 0 6.0 - 0 1.0 
0 0 0.1 
0019 
0069 
0 10.0 
0 1 4.0 
0 17.8 
- 0 6.0 - 0 1.8 
0 0 0 1  
002.0 
0 0 6 0  
0 1 4 1  
0 17.8 
- 0 6.0 
0 0 o . l  
- 0 1.8 
0 0 6 1  
0 0 2.0 
0 10.0 
0 1 4 1  
0 17.8 
- 0 59 - 0 1.8 
0 0 0 9  
0 0 2.0 
0 0 6.0 
0 14.0 
0 10.0 
0 17.0 
- 0 6.0 
0 0 0 1  
002.0 
0 0 6 1  
0 10.0 
0 14.0 
0 17.8 
- 0 6 1  - 0 1.0 
0001 
0 06.0 
0 10.0 
0 1 4.0 
0 17.8 
- 0 6 1  - 0 1.0 
0 0 0 1  
0 0 6.0 
0 0 2 0  
0 10D 
0 1 4.0 
0 17.8 
o 10.0 
-018 
0 0 2.0 
- 0308 
.OL53 - 0.008 Dl79 - 0.086 
D447 
0308 D433 
OD82 DL68 
0.001 2069 
0.551 1 0 5 0  
0970  3173 
- 0327 . O S 5 8  - 0.08 2 .0231 
0 a 1 2  .0253 
0.356 0 5 5 2  
0 5 8 1  21179 
0.968 3210 
0.792 2116 
o.aL 1 .0253 
- 0.329 
0248  -OD12 
.0266 - 0.096 0 5 5 4  
0.088 D252 
0313 
3 1 1 2  0546 
2509 
0.72 I 
2971 a891 
1949 
- 0 8 8 1  0 4 6 5  - 0.07 7 a217 
0 9 8 6 .  
0946 0.468 
9 2 1 3  
0280  0449 
0196  2603 
0643 A692 
- 0229 .0423 - OD68  a212 - 0.005 .0189 
092 0 .0393 
0359 -0773 
0.490 .I335 
0.615 8 0 5 6  
0 . 0 0 1  
0.068 0 2 1 0  
- 03.7 1 - 0.04 3 7 1 .0350 187
0.0 1 1  
0.06 9 
03.09 
030 0 
0.411 
.01  
2 1 5 8  
0665  
.0347 
0190 
0172 
.0350 
a187
3 4
 
17 68 
3.147 
0 3 5 7  
- a 2 0 4  
DO98 
-1049 
- 3 0 4 0  
-198 4 
-3640 
147 6 
a 3 9 5  
-.0423 
-1497 
- 2 4 5 2  
- 3 3 1 7  
- . 4 0 5 5  
-0007 
1-.0057 
-0.050 - 0 0 8 0  
-0.058 . - D O 9 4  
-0069 -.0005 
-OD62 
- 0.06 1 - .O 17 1 
-0.068 : - B O 7 5  
- 0 0 5 8  -0165 
- 0.058 
~ - 0 1 3 2  
"0035 -OD81 
-0077 -0.070 
-0109  -0069 
-.0155 - 0.067 -.Oil9 - 0.066 
- D l 8 4  - OD68 
-.0194 -0069 
- 0 2 0 2  -0.062 
I 
-i284 
- 2 3 0 0  
-0.060 -3147 
- 0 0 5 4  -.0184 -3728 
-0.064 - D l 7 5  - 5 0 0 5  
-0.068 -.0107 
1 2 4 5  - D O 4 1  -0.064 
-0351 - D O 7 0  -OD57 
"0326 - 0 1 0 4  -0.053 
-1966 "0128 - 0 . 0 4 8  
- 1 1 1 3   - 0 1 2 5  -0.050 
- 3 2 4 2  "0112 -0039 
- 2 6 7 0  -.0125 - 0 . 0 4 4  
a965 - 0 0 4 7  -0.058 
D298 - 0 0 6 2  -0.050 
DO43  -0075 -0.046 
-a251 -.0085 - 0.04 6 
- A 4 0 7  -.0091 -0.042 
-.0815 -.0096 - 0.044 
-.I032 - 0 0 8 7  -0.039 
~ " ~ ~~ 
11024 -0.053 -.oogo 
-2112 -0.035 -a002 
0 6 5 2  
-0.040 "0049 0 1 7 6  - 0.038 -.0-05 5 -DO29 
- 0 0 5 0  - 0 0 4 2  
- 0 2 5 1  -.0060 - 0 0 3 7  
-13679 -0066 
-13069 - L O O 6  
- 0 0 3 7  
- 0 0 4 0  - D O 6 9  -1419 
-0.038 - 9 0 6 9  - 1 2 2 7  
-0.036 
c, 
a 2 3 9  
0 2 6 5  
0 2 1 7  
0 2 2 3  
-0185 
0 1 9 9  
0 1 3 9  
d171 
.a29 3 
0 2 5 9  
a 2 4 0  
a 2 3 3  
-0217 
a 1 9 7  
8 1 8 7  
a 1 9 7  
.0365 
11314 
.0306 
.0280 
-02 8 3 
.0275 
a 2 5 5  
.0215 
D 3 1 1  
.0364 
.0206 
0 2 7 3  
a 2 5 3  
a 2 8 4  
0 2 3 2  
.0165 
.0265 
a 2 2 2  
a 2 1 2  
d138 
.01e1 
n002 
a 0 7 7  
d199 
0171 
.0157 
x1146 
d114 
"00 19 
.0059 
-d102 
d131 
0 0 8 6  
d100 
0 0 7 4  
d036 
-.0026 
"0093 
-a126 
- 0 ~ 4 1  
18 mACA RM A57JSL4 
TABLE: 111. - AERODYNAMIC CHARACTERISTICS OF WIXG-ON CONFIGIRATIONS 
AT p = 5O - Continued 
(b) BVWC; 8 = Oo 
&.s 
a, 
- 0 6.0 - 0 19 - 0 OD 
0 0 5 9  
002.0  
0 10D 
014 .0  
0 17.0 
- 0 5 9  
0 0 o . l  
- 0 1.0 
0019 
006.0  
0 10.0 
0 17.8 
0 1 4 . 1  
- 0 6 5  - 0 1.7 
0003. 
0 02.0 
006.1 
010.0 
014.1 
0 179 
- 0 5 9  - 01.7 
0 0 0 3  
0 0 2 0  
0 0 6.0 
0 10.0 
014D 
0 17.7 
- 06.3. - 01.0 
0 0 0 . l  
0 0 2 3  
0 06.0 
0 10.0 
014.1 
0 17.0 
- 06.0 - 0 1.0 
0 0 0 2  
0 0 2.0 
0 06.0 
014.l 
010.0 
0 17.9 
- 0 5 9  - 0 1,7 
0 0 o . l  
0 0 2 0  
0 0 6 1  
0 10.0 
0 1 4.0 
0 17.9 
.0102 
-0 .017  
3 0 7 8  0 9 7 5  
3 0 0 8  0.754 
0 9 5 9  0.512 
0 3 0 5  0 2 6 7  
D l 6 8  OD64 
.0159 
- 0 3 1 3  D4 5 5  - 0.009 . 01a4  - 0.007 .0161 
0.07 5 .0177 
0 3 1 3  .0441 
0 . 0 4 4  8 1 6 7  
1.077 3 4 0 1  
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-003 2 
- 0 1 0 0  
-0108 
-.0105 
- .0109 
"0104 
- 0 0 5 0  
- .0070 
- ~ 0 3 a  
- 0 0 9 5  
- .010 7 -.(I104 
"0100 
-Dl07 
- 0 0 0 7  - .OO 0 5 
- D O 5 6  
22 NACA RM A57IU4 
- 0 1.8 
0 0 9.0 
0 14.0 
0 17.0 
- 0.30 - 0.00 9 - 0.01 5 
0.06 8 
OA9 2 
0.72 6 
o s o a  
090 
0.0 0 8 0 0 2.0 
-0.007 O O O A  
- 0 . 0 0 6  -01.0 
-0.310 -06.0 
0 10.0 0.564 
0 0 6.1 0.31 7 
014.0 0.014 
017.0 0.909 
1.00 -06.0 -0329 
O O O A  0.014 
- 0 1.7 - 0.07 6 
0065 0.361 
002.0 03.10 
% 
-0120 
.0305 
.0118 
.0100 
0349 
.0088 
9790 
2042 
.04 09 
Dl25 
.0106 
.0123 
A042 
.04 0 5 
3 2 0 7  
2072 
.0487 
.Ole5 
,0200 
.0198 
.OS31 
0103. 0.602 A1194 
014.0 0.807 2132 
I017.91 
0.994 I 3292 
110 
.010.0 - 0.009 0 001 .0202 -0.004 - 0 i . 6  
.0477 - 0 3 2 4  -06.0 
0061 0315 .0482 
0 02.0 0.088 .Q192 
010.0 0.550 3.101 
0 1 4 2  0.742 3.992 
0179  0913 3 0 4 8  
130 
.0170 0.007 002.0 
.0149 0.003 0 O O . l  
.0168 -0019 -0i.0. 
~ 4 0 9  - 0 6 7 8  -06.0 
0099 0.460 a916 
006.0 0281 .0413 
014A 
2640 0.000 017.0 
A703 0.650 
1.70 -06.0 -0.220 .0373 
-01.0 -0.072 .0168 
-00.0 - 0.006 -0149 
002.0 0.066 .0171 
0099  0360 .0750 
006.0 0216 .0358 
014.0 0.494 A331 
017.7 8051 0.617 
1 0 059 0 1.0 0 0.l 0 2.0 0 6.0 14.0 10.0 17.0 -I 03.6 4 0.04 3 0.0 1 2 0.06 7 03.86 0.3.0 2 0.4 13 0518 .0298 .0147 .o 137 .0159 .0324 3.147 .06 52 3.766 
~ 
c, 
A075 
. 0348  
.0101 - .016 2 - .00 3 0 
-a539 
-2281 - 2 7  9'0 
A235 
0359 
.oo 0 1 - .025 3 
-3.111 
-2079 
-3153 
- 3 7 5 0  
3 .476  
D350 
-.0478 
- .oo 3 5 
-2569 
-3.550 
- 5 4 1 6  
- A 1 0 9  
A506 
.04 2 1 
.0101 
-.0303 
-3.333 
-2377 
- 3 1 0 1  
-3852 
a 2 3 5  
0 3 6 4  
0 0 0 7  
-.0351 
- A 1 9 7  
-3.984 
- 3 3 2 1  
- 2 7 1 4  
.0959 
.0310 
.0040 
-.0262 - .OS 0 2 
-3.429 
- A 0 6 1  
- 2 1 4 2  
Dl65 
. 0 6 1 4  
- .025 9 - D O 4 5  
-Do602 
-3.019 
-3.439 
-3.239 
C 2  
.o os 6 
.0017 
-.0002 
-.0026 
-10063 
-a100 
- 0 0 9 4  
-.0058 
0 0 6 2  
-.0005 
9 0 1 7  
- .0034 
-.0077 
-.0110 
-.0014 
-.0112 
.005 5 
- D O 1 0  
. O O l l  
-0036 
-.0090 
-.0072 
-.0101 
-.0100 
0 0 6 5  
-.0006 
.0015 
-.0035 
-.0050 
-DO06 
- . 0 0 9 4  
-BO90 
.0046 
.0013 
-.0004 
"0026 
- . 0 0 6 4  
-.0054 
- 0 0 6 0  
-.0066 
.0029 
-.Of305 
.0000 
-.0020 
-.0039 
- 0 0 4 4  
-.0057 
- .O -0 5 1 
.0017 
D O 0 2  
-.0005 
-.00x3 - .o 0- 2 7 
-.0040 
- .ooso 
-.0057 
Cr 
- 0.0007 - 0.01 1 
- 0.007 - 0.00 7 
- 0.01 6 - 0.00 9 - 0.021 - 0.01 9 
- 0.00 7 - 0.01 1 - 0.00 6 - 0.007 - 0.01 2 - 0.019 
- 0.024 -0.025 
- 0.01 3 
- 0.00 6 - 0.00 0 - 0.009 - 0.01 3 - 0.02 1 - 0.02 6 - 0.0 2 -f 
- 0.01 2 - 0.00 8 - 0.00 0 - 0.00 7 - 0.01 3 - 0.08 0 
- 0.02 8 - 0.024 
- 0.009 - 0.012 - 0.00 0 - 0.00 9 - 0.01 3 - 0.020 - 0.02 6 - 0.02 0 
- 0.0 1 5 - 0.01 1 - 0.03 1 - 0.0 11 - 0.01 5 - 0.02 2 - 0.029 - 0.033 
- 0.017 
- 0.01 2 - 0.012 - 0.0 1 3  - 0.0 1 H - 0.02 6 - 0.03 7 - 0.04 1 
Gl 
- . 0 0 0 4  
-.0089 - .oo 9 1 - .oo 9 3 - .oo 9 0 
- . 0 0 8 0  
-.0131 
- .oo 9 0 
-.0003 
-.0091 
-d095 
- .OO 0 7 -.0094 
-.00070 
-.0083 
-d119 
-.0075 - .oo 9 1 
-Boo94 
-.0009 
- .OO 6 8 - 0 0 7 0  - .OO 6 7 
-.008 3 
-.0069 
- . 0 0 0 4  
-.0006 - .oo 0 9 - -00 7 6 - .OO 6 6 
-.0076 
-.0075 
-.0086 
-.0088 
-.0009 
-d092 
- .OO 0 6 - .000 3 
-d091 
-A119 
-.0096 - .OO 9 8 - .oi 0 0 - .oo 9 0 
-.0102 
-.0096 
- .015 1 -a116 
-.0090 
-d097 
-.0099 
-.0098 
- .Oil5 -.0100 
-.0133 - .015 0 
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TABU IV.- AERODyNi4MIC CHARACIIlERISTICS OF WWG-OFF C O ~ ( 3 u R c I T I O N S  
AT p = 0' 
( 4  BV 
asp - 0 6 3  
- 0 4 2  
- 00s - 0 2 3  
0 0 0 9  
- 0 0 3  
0 01.7 
0 05.7 
0 0 9.7 
0 l l B  
0 13.8 
0 15.8 
a, 
o o s 8  
o 0 7 8  
o 1-18 
- 061) - 0 4.0 - o a a  - 0 0.7 - 0 0 1  
0 00.4 
004.0 
006.0 
0 0 7 9  
0 0 9 9  
0 12.0 
0 14.0 
0 1 6 D  
0 18J. 
o o a a  
- esD - 0 3 8  
-01s - 0 0 4  
0 0 0 2  
0 0 0 6  
0 0 4 3  
0 0 6 A  
0 0 8 2  
0 1 0 2  
0 12A 
0 1 4 J  
0 16.0 
o o a J  
o l e a  
- 0 3 8  
- 05.7 
- 0 1.7 - 0 0 3  
0 0 0 3  
o o o s  
0 0 6 3  
0 08.3 
0 103 
0 1 4 3  
0 1 6 3  
0 18.4 
- 05s 
- 0 3 8  
0 0 0 3  
- O O A  
O O O A  
o o a a  
o 1aA 
- o la 
o o a a  
0 0 4 a  
0 0 6 2  
0 10.3 
0 0 8 A  
0 1 4 A  
0 1 6 3  
o l a a  
o l e a  
- 06.0 
- 0 3 9  
- 0 1 9  - 0 0 5  
0 0 0 1  
0 0 0 6  
002.0  
0 0 4 1  
0 0 6 2  
0 0 8 L  
0 10.0 
0 l2Ll 
0 1 4 2  
0 1 6 2  
0 1 8 s  -
s 
- OD0 9 - OD0 6 - o ~ o  a - onoa  
o ~ o  a 
on06 
ona 1 
0.088 
- O D 0  0 
O D 0 8  
OD08 
O D 1  5 
0.0 3 7 
0.047 
OD5 8 
- O D 1  1 - OD04 - 0.00 1 
0 . 0 0 0  
0.00 1 on0 I 
o a o a  
0 .006  
0.01 0 
OD1 5 
O D 3  1 
OD3 9 
0.049 
OD6 3 
- OD04 . OD0 0 
O D 0 2  
OD0 3 - 0.008 
O D 0  1 
OD04 
O D 0 7  
O D 1  4 
oaa a 
o o o s  
on19  
o o a 9  
0.059 
O D 6 4  
O D 5  a 
. O D 0  9 . O D 0 6  
* OD04 
.OD0 1 
. O D 0 0  . o n o a  . onoa  
OD09 
O D 1  1 
OD18 
O D 3  6 
0.049 
OD6 4 
. O D 1  4 . O D 0  7 
-OD04 
. O S 0  4 
- 0 D O L  
O D 0  1 
- O D 0  1 
o a a  9 
on0 3 
on07 
O D 1  0 
O D 2  3 
0.02 9 
O D 3 8  
OD64 
0 0 5  a 
. o n z a  . o n 1 0  . OD07 . OD05 
. O D 0  4 
.OD04 
.OD0 6 
0.00 0 
OD0 6 
0.013 
O D 1  9 
ODZ? 
OD58 
OD5 0 
0.06 a 
~~ 
D O 8 0  
D O 7 4  
DO73 
D O 6 8  
DO71 
n o 7 0  
DO71 
no70  
D O 7 0  
DO92 
D l 0 6  
D l 2 6  
~ 1 6 %  
~ 1 9 2  
a 2 3 8  
D O 8 0  
D O 7 0  
DO69 
D O 6 8  
DO69  
D O 6 8  
DO69 
DO71 
D O 7 9  
D O 8 8  
D l 0 5  
Dl59  
o l s a  
n2 0 1  
n z s 4  
n o 7 6  
n o 7 4  
0 0 7 7  
n o 7 4  
D07L 
D O 8 6  
D O 7 9  
DO86 
D O 8 6  
0 1 0 6  
D l 1 5  
D l 4 5  
D l 7 0  
a 2 2 1  
13879 
13126 
Dl07 
DO96 
D1 14 
DO88 
D l 1 3  
D l 3 7  
D l 1 8  
D l 9 1  
D l 4 7  
D l 7 6  
D 2 8 5  
5 1 3 8  
D l 2 0  
D l 1 7  
D l 1 7  
D l 1 7  
a l a 1  
D l 1 4  
D l 1 8  
D l 2 5  
a153 
D l 8 5  
DZ64 
D314 
Dl33 
D l 1 9  
D l 2 2  
D l 2 3  
a l l 6  
D l 1 9  
0 1 3 3  
n a 7 5  
n i s i  
a a  1 9  
D l a s  
a l a 0  
0 1 3 9  
0 1 5 6  
01'18 
931s 
~ a 6 a  
0 3 2 1  -
Q 
- D l 8  9 
- D O 7 2  
- 5 0 1 9  
D O 0 8  
DO56 
D l 1 8  
D l 7 8  
0 2 8 9  
D359 
n 4 a 9  
0 4 9 7  
D574 
-no174 
-0138 
- 0 0 7 9  
D o x a  
- D i a l  
- n a I  4 
sass 
- D O 2 7  
-DO08 
D O 6 2  
0 1 2 6  
D l 7 5  
D 2 3 8  
D29 4 
D364 
D436 
D519 
D 6 0 3  
- o a 1 3  
-0148 
- 0 0 0 9  
-DO8 3 
- D O 3 0  
DO15 
DO74 
D l 4 6  
D l 9 9  
D 3 8 6  
D 3 8 7  
n a 4 8  
~ 4 6 a  
0 5 8 7  
0 6 2 8  
- 0 1 9 3  
- D l 3 1  
- 0 0 6 8  - n o l a  
~ 0 a 7  
n o 0 6  
Dl87 
D O 8 0  
a 8 6 6  
D331 
0 4 8 5  
D63P 
D55 0 
- D l 6 6  
- D l 1 6  
- D O 6 6  
- 0 0 0 3  
0 3 9 8  
D o l a  
n o 0 1  
DO64 
D l 3 6  
D l 8 9  
0 8 5 7  
D ~ L I  
03753 
a 4 5 3  
a 5 4 5  
0 6 4 0  
- 9 1 S 4  
- D l 0 6  
-DO42 
-DO02 
D O 1 5  
D O 8  5 
~ 0 3 4  
~ 1 9 6  
0 1 3 3  
D238 
D ~ O Z  
a388 
0 4 5 1  
a 5 3 1  
9 6 3 1  
- a 0 0 1  
-a000 
D O O O  
DO00 
a 0 0 1  
D O 0 1  
a o u i  
-no00 
nooo 
no01 
n o o a  
- o o o a  
D O O i  
DO01 
-DO00 
-DO00 
D O O O  
DO00 
D O O l  
DO00 
D O 0 0  
DO00 
D O 0 1  
D O O l  
D O 0 2  
D O 0 1  
B O O 2  
D O 0 2  
D O 7 8  
-.oooo 
D o o a  
n o o o  
n o o o  
" 0 0 0 0  
D O 0 0  
D O 0 0  
DO01 
DO01 
D O O l  
D O O l  
D O O l  
D O 0 1  
L I D O 1  
D o o a  
- 5 0 0 0  
DO01 
D O 0 0  n o o o  n o o o  
DO00 
D O 0 0  
DO00 
a 0 0 1  
D O O l  
DO01 
DO01 
DO01 
D o o a  
D o o a  
-DO00 
- D O 0 0  
-DO00 
D O 0 0  
D O 0 0  
D O 0 0  
- a 0 0 1  
a O O 0  
DO01 
D O 0 1  
D O O l  
D O 0 1  
D O 0 1  
DO00 
D o o r  
D O 0 1  
D O 0 8  
D O 0 1  
D O O l  
a 0 0 1  
DO01 
a001 
DO01 
DO01 
n o o x  
D O O l  
J J O O O  
n o 0 1  
DO01 
D O 0 2  
ol 
0.00 0 
0.00 0 
OD0 0 
OD0 1 
OD01 
OD0 1 
OD01 
O D O l  
U D O O  
O D 0  0 
o n 0 1  
o n 0 1  
o n 0  I on0 1 
on0 I 
OD0 2 
OD00 
0.00 1 
O D 0  1 
O D 0  1 
O D 0 1  
O L I O 1  
0.00 1 
OD01 
OD0 0 
OD0 1 
OD03 
OD0 2 
0 0 0  2 
O D 0  1 
0.00 0 
O D 0 0  
OD0 1 
OD00 
OD0 1 
O D 0  1 
OD01 
o n 0 1  
O D O  a 
ODO a 
0.00 a 
o a o a  
O D O l  
O D 0  I 
0.00 a 
0.000 
0.00 0 
0.00 0 
OD01 
OD01 
OD0 1 
OD0 1 
OD0 2 
0.001 
OD0 a 
OD01 
OD0 4 
OD04 
OD04 
OD01 
O D 0  0 
O D 0  0 
. O D 0  0 
OD00 
O D O l  
O D 0  0 
OD01 
O D 0  0 
O D O a  
O D 0  0 
O D 0  1 
o n 0 1  
on0 o 
on0 1 
OD01 
O D 0  1 
O D 0  1 
O D 0  I 
OD0 1 
0.00 5 
OD0 5 .  
OD05 
0.005 
OD0 5 
O D 0 4  
0.00 4 
OD04 
0.00 4 
OD04 -
= I  
1 
d006 
-0004 
- a 0 0 1  
-d001 
-d002 
- 0 0 0 4  
- 9 0 0 6  
-d006 
- 0 0 0 4  
-d008 
- 0 0 0 7  
d001 
o o o a  
- n o 0  a 
-n007 
n001 
a o o a  
- a o o a  
d000 
-d001 
-d005 
- D O 0  4 
- a 0 0 5  
-n005 
-d004 
-d009 
-d009 
- 0 0 0 9  
-d001 
d004 
-n000 
-d000 
- a o o a  
a000 
-no o a 
- n o 0  4 -DO0 a 
- 0 0 0 7  
-d007 
-d009 
- 0 0 0 8  
-d011 
" 0 0 0 4  
-d009 
-n007 
d000 
- .Oooa 
- a 0 0 2  
-d004 
" 0 0 0 5  
-d006 
-d007 
-d008 
n o o o  
- 0 0 0 4  
d001 
-a0 0 a 
d000 
" o o o a  
-n002 
- D O  0 a 
-11002 
-.0004 
- D O 0  4 
-d006 
- 0 0 0 5  
-d005 
-d008 
-n006 
-a0 0 9 1  
- 0 0 0 7  
-d005 
- 0 0 0 9  
-d008 
-d008 
"0010  
- 0 0 1 3  
- D O L O  
-a010 
-d012 
-b009 
-d011 
- 0 0 1 2  
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WLE 1V.- AERODYNAMIC CHARACTERISTICS OF WWG-OF?? CONFIGURATIONS 
AT p = 0' - Conthued 
(a) BV - Concluded 
1.50 
- 0 . 0 0 6  - 0 4 . 0  
- 0 . 0 0 ?  - 0 2 . 0  
- 0 . 0 1 1   - 0 6 1  
- 00.6 - 0 . 0 0 0  - 00.0 0.000 
0 0 0 5  0 .002  
001.9   0 .003  
0 0 5 9  0 . 0 1 3  
0 0 3 9  0.008 
0 0 7 9  0.019 
0 0 9 . 9  0 .027  
011.9   OD36 
0 1 3 9  0 .048  
0 1 8 . 0  0.083 
016n 0.063 
L.7 0 
- 0 0 5  
- 0.00 2 - 0 0.7 - 0 . 0 0 5  - 0 2 5  
- 0.008 - 0 4 9  - 0.01 4 - 0 6 2  
OB51 0 1 3 9  
0.037 0119 
OB26 0 0 9 9  
0.017 007 .9  
0.010 005.9 
0 0 0 5   0 0 3 9  
0 . 0 0 1  0019 
- 0 . 0 0 1  0003 
-0.001 
0 1 7 9  0.092 
0 1 6 . 0  0.070 
1-90 
- 0.006. - 0 2 l  - 0 .003  -003 
- 0 . 0 1 5   - 0 6 . 0  
0 0 0 5  - 0 . 0 0 2  
0 0 1 9   - 0 . 0 0 1  
0 0 3 9  O i O O 4  
0 0 6 . 0  
OD17 0 0 8 . l  
0 .009  
012 .1   0 .039  
0 1 6 2  0.078 
0185 o a o 2  
- 0  4.0 
- 0 0 0 8  0 0 0 1  
- on1 o 
O L O L  
0 0 5  'I o 1 4 0  
o.oas 
aaa  - 0 0 1 7  - O S B  
-03.7 - 0 . 0 1 1  
DO95 
a 1 0 6  
0 0 9 2  
DO90 
.oo 9 1 
. 0 0 9 0  
9 0 9 0  
BO92 
D l 0 1  
33112 
.o 1 3  3 
a159 
a 1 9 5  
.0246  
.03 1 1  
.0110
. 0099  
.O Q 9.4 
. 0 0 9 2  
.oo92  
D.0 9 2 
9 1 0 1  
.OF18 
9 1 4 0  
0 1 6 8  
.02 0 8  
n o 9 4  
n o 9 5  
11357 
0 2 6 9  
.O 115 
Dl00 
DO95 
DO96 
DO95 
DO95 
. 0 9 6  
DO94 
Dl 07 
a 1 2 1  
D l 3 8  
D l 7 1  
.o 2 9 6  
.0395  
.O 1 0 7  
DO96 
DO91  
DO86 
D O 8 8  
0 0 8 6  
. 0 0 8 6  
DO90 
. 0 0 9 3  
.O 115 
. 0 1 4 0  
.o 1'1 3 
13320 
0 4 2 8  
D l 0 5  
.02a0 
~ 0 3 3 3  
n o 9 3  
0086 
no83 
DO84 
DO84 
.0087 
. O l Q 2  
0 1 1 7  
0 1 4 8  
a 1 9 6  
0 3 6 6  
a361 
. 0 4 8 4  
c, 
-.0179 
- D l 2 7  
- 0 0 6 5  
- . 0 0 2 3  
- D O 0 5  
.0010 
D O 5 1  
a172 
.0130 
. 0 2 2 8  
.n 2 9 7 _ ~- . 
.037 4 
.04 5 8  
D 5 5 0  
.06  6 3 
- D l 2 5  
- D l 9 1  
- . 0 0 6 5  
- . 0 0 2 6  
- D O 0 3  
0 0 0 4  
11052 .. . - 
Dl1 4 
.O 17 6 
a 2 3 6  
. 0 3 0 5  
.038 3 
.0473 
a 5 7 5  
a70 4 - .o 1.8 5 
- 0 1 2 4  
- . 0 0 6 5  
- . 0 0 1 9 .  
. 0 0 0 0  
a014 
D O 7 2  
.013  3 
. 0 1 9 5  
D 2 5 7  
n 3 3 7  
a 4 2 0  
a 6 3 9  
.os 1 9  
.07 7 9 
- D l 6 9  
- . 0 1 0 1  
- 0 0 5 0  
D O 0 3  
.oo 1 5  
. 0 0 3 7  
D O 8  3 
0 1 4 6  
B 2 1 0  
0 3 5 4  
a558  
0 6 8  8 
a 8 2 5  
. o a 7 7  
n 4 5 3  
- 0 1 0 7  
-9168  
- 6 0 4 2  
0 0 3 6  
0 0 0 6  
D O 9 0  a157 
0 3 9 3  
.OB21 
D 3 0 0  
a 4 8 5  
5605 
R830 
D 7 1 9  
B O 0 3  
B O 0 3  
.OO 0 3 
D O 0 3  
. 0 0 0 3  
.oo 0 3 
D O 0 2  
D O 0 2  
D O 0 2  
a 0 0 2  
.OOO2 
. 0 0 0 2  
, 0 0 0 3  
. 0 0 0 3  
~ 0 0 2  
D O 0 2  
0 0 0 2  
0 0 0 2  
R O O 2  
. 0 0 0 2  
D O 0 2  
a 0 0 2  
D O 0 3  
D O 0 3  
. 0 0 0 3  
.0003 
DO03 
.0004 
D O 0 3  
0 0 0 5  
D O 0 1  
D O 0 1  
D O 0 1  
9001 
D O O i  
n o n t  
D O O i  
0 0 0 1  
. 0 0 0 2  
. 0 0 0 1  
.0002 
. 0 0 0 2  
.. ~" 
. o o o a  
. 0 0 0 2  
.0003 
a000 
. oooo  
D o n o  .. ." 
D O 0 0  
. D O 0 0  
a000 
. 0 0 0 0  
. 0 0 0 0  
i 0 0 L  
R O O 1  
.0001 
a 0 0 1  
0 0 0 3  
D O 0 3  
0 0 0 2  
D O 0 1  
. 0 0 0 0  
.0001 
D O 0 0  
D O 0 0  
0 0 0 0  
DO00 
.0000 
D O 0 1  
. O O O l  
a o o a  
DO02 
a002 
n o o o  
0.00 3 
0.00 3 
0.00 4 
0.00 3 
0 . 0 0 4  
0.00 2 
0 . 0 0 2  
0.00 2 
0.00 2 
0.00 a 
0.00 2 
0 . 0 0 2  
0.0 0 2 
OR0 3 
0.0 0 2 
0.002 
0.00 3 
0.00 3 
0.00 5 
0.00 3 
0.0 0 3 
0.00 3 
0.00 3 
0.00 3 
0.00 4 
0.00 3 
0.00 3 
0.00 3 
OD0 3 
0.00 2 
0.002 
0.0 0 2 
0 . 0 0 2  
0.002 
0.002 
0.00 2 
o n o a  
o B o a  
0.00 2 
OD0 2 
0.00 2 
0.00 2 
0.00 3 
0.0 0 2 
0.0 0 2 
0.00 1 
0.00 1 
0.00 2 
0.00 2 
OB01 
0.00 2 
0.001 
0.00 1 
0.00 1 
0.0 0 I 
0.00 1 
0.00 1 
0.001 
0.0 0 2 
0 .001  
0.0 0 1 
0.00 1 
OD0 1 
OR0 2 
OD0 2 
0.00 1 
O D 0  2 
OD0 I 
0.00 1 
0.001 
0.000 
0 . 0 0 0  
0.001 
0.00 a 
i - D O  . 0 0 1 0  0 9 
- a o l i l  
- a 0 1 1  
-d012 
-d007 
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a 9 5 2  . 0 0 0 7  
- . 0 3 0 5  -.OOO.I  
D O S O  - . o o a l  
D247 -.0001 
a 7 6 5  D O 0 1  
13412 - D O 0 0  
1 0 9 2  D O 0 1  
1 8 5 6  - D O 0 1  
1 4  3 0 .000 1 
CY 
-0.002 
0.0 0 0 - 0.000 - 0.00 0 
OD02 
0.0 0 5 
0.0 0 6 
0.002 
- O D 0 1  
OD01 
0.0 0 0 
0.0 0 1 
0.00 1 
OD04 
0.00 4 
0.0 0 1 
0.0 0 3 
OD02 
0.0 0 2 
0.0 0 2 
0.00 3 
0.00 4 
0.0 0 4 
0.00 2 
0.00 3 
0.002 
0 0 0 1  
0.0 0 2 
0.0 0 2 
0.0 0 3 
0.0 0 3 
0.0 0 1 
OD02 
OD02 
0.0 0 1 
0.00 o 
- 0.00 o 0.0 o o 
- 0 . 0 0 2  
0.0 0 1 
0.0 0 0 
0.001 
0.0 0 1 
0 0 Q O  - 0.00 1 - 0.0 0 0 
OD01 
OD01 
- 0.00 I 
- 0 . 0 0 0  - 0.0 0 0 - 0.00n - 0.00 0 
-0.0000 
0.002 
a D o 1  
c, 
.0008 
.oo 0 1 
.00 0 3 
"00 0 3 
.0001 
- 0 0 1 7  
- .0013 
.OO 0 6 
-0001 
.0001 
-.00 0 3 
-.0005 
-.0010 
-d017 
-13015 
-.OO 0 3 
-.0008 
- 0 0 0 7  
-.0008 
-d014 
-.DO11 
- -00 2 2 -.oo 2 1 
-a009 
- 0 O s . l  
- A 0 1 0  
- -00 1 3 - . o o i a  
- . a 0 1 0  
- a 0 0 9  
- .a020 - .oa 2 0 
-.0007 
- .0004 
-.0007 
- 0 0 0 4  
-13013 
-.a0 o 6 
- .oooa 
-0033  
-.oo 0 1 
- 0 0 0 5  
- 0 0 0 4  
-.OOO 3 - .OO 0 6 
- a 0 1 2  
-13021 
-.001 3 
.00 0 2 - .oo 0 2 
-.QOOi 
- 0 0 0 3  - -00 0 6 
- 0 0 0 7  
-d007 
- 0 0 0 6  
28 - NAG4 RM A57Kl4 
TABLE N.- iU3RODYNAMIC CEARACmISTICS OF W I N G - O F F  COmFIGURATIONS 
AT f3 = Oo - Continued 
(d) BVC; 6 = 9.8O 
- 
M 
- 
0.7 0 
3 9  0 
ID 0 
190 
1 3  0 
1.7 0 
2 2  2 
- 
*g 
a, 
- 0 6 3  - 02.2 
001.6 
- 0 0.3 
0 0 9.7 
0 0 5.7 
0 17.8 
0 13.7 
- 0 6.2 - 0 43. - 02.0 - 00.0 
0 0 5.9 
0 0 1.9 
0 10.0 
0139 
0 1 8.0 
- 0 5.8 
0 003 
- 01.8 
002.2 
0 0 6 2  
0 1 4 3  
0183 
- 0 5.9 - 0 1.8 
0 o o . l  
002.l 
006.1 
0 1 o . l  
0182 
- 0 6.0 
O O O L  
- 0 2.0 
0 0 2.0 
006.0 
0 140 
0 10.0 
0 18.l 
- 0 6 1  - 0 2.0 - 0 0.1 
001.8 
0099 
0059 
0139 
0 17.9 
- 05.7 - 01.6 
0 0 0.4 
0063 
0 0 2 3  
0 10.3 
0 143 
0 18.4 
o l o a  
014.2 
c, 
- 0.008 
0.015 
0.02 8 
0.0 4 1 
0.07 4 
011 0 
094 1 
015 8 
- 0.00 4 
0.0 0 5 
0.018 
0.03 0 
O D 4  3 
0.07 7 
0106 
0.12 7 
014 6 
- 0.006 
0.01 8 
OD3 1 
0.04 5 
0.07 5 
021 0 
0 . l 7  0 
013 7 
- 0.009 
0.01 4 
0.0 4 0 
0.02 7 
0.09 6 
0.06 7 
012 3 
025 5 
- 0.05 0 
OD1 5 
0.04 0 
0.02 7 
0.06 8 
0.09 5 
0116 
024 2 
- OD1 1 
0.01 2 
0.02 1 
0.03 1 
0.05 4 
0.07 9 
0907 
0.l36 
- 0.01 3 
0.01 0 
0.02 0 
0.02 9 
0.05 0 
0.07 3 
0.10 8 
095 3 
CD 
.009i 
.0104 
.0123 
.0151 
-0245 
Do578 
.0392 
.0736 
.0091 
BO90 
.0109 
Dl24 
-0156 
-02 52 
D388 
.0677 
.OS26 
Dl19 
Dl34 
Dl93 
D l 6 2  
.0302 
.04 34 
0 6 1 1  
.0840 
Dl41 
Dl42 
Dl78 
.0213 
.04 4  2 
.0301 
-0841 
.0613 
Dl21 
.o 127 
Dl43 
0171 
. 0 2 5 5  
.0377 
.0518 
.07 10 
Dl30 
.0128 
a145 
.0235 
.0167 
.0345 
.0494 
,0691 
Dl18 
.o 119 
.0153 
.0132 
.0217 
.0316 
. O 4 8 l  
.07 3 9 
c, 
-.0134 
0 3 0 0  
.0520 
2 2 9 0  
.0769 
a 8 7 3  
8 6 4 6  
-.Ox 3 2 
D O  8 9 
.0328 
.05 6  9 
3.342 
.0820 
3.926 
2 2 5 1  
2 5 0 3  
- D l 2 0  
.0326 
.05 6 5 
. O R 0 1  
5 3 2 0  
3 8 7 3  
237 4 
2823 
-.0091 
.0331 
.05 5 1 
.07 9 2 
3.274 
8 1 9 8  
3.781 
2638 
-.0128 
.0278 
.04 9 1 
1 1 2 8  
.0691 
3.994 
.I590 
8 4 0 9  
- -01 0 1 
0 2 7 7  
.04 5 6 
.0627 
.09 9  9 
5 3 8 9  
A722 
2 1 1 6  
- .OO 6  6 
.0280 
a 4 5 0  
.0602 
.1246 
.0929 
a 5 6 5  
A93 0 
2489 
cz 
.0001 
.oooo 
.0001 
.0001 
D O 0 1  
0 0 0 2  
D O 1 1  
DO06 
D000 
R O O 0  
.oooo 
.0001 
D O 0 1  
.0001 
.0001 
.0009 
.0016 
DO00 
.0001 
.0001 
. 000F  
D O 0 1  
.0001 
D O 0 5  
. O O l l  
.0001 
.0001 
. O O O l  
.0001 
. o o o o  
.0002 
.0004 
.0009 
.0002 
D O 0 2  
0002 
.0001 
X ) O O l  
. 0 0 0 4  
D O 0 1  
D O 1 2  
. O O Q O  
.0001 
. oooo  
D O 0 0  
. o o o o  
0001 
0 0 0 s  
.0003 
.0001 
.0001 
.0003. 
.0001 
. oooo  
. O O O O  
. O O 0 2  
.0002 
CY 
0.00 1 
0.000 
0.0 0 1 
0.0 0 0 
0.00 0 
0.0 0 1 
OD06 
0.00 4 
0.00 1 
0.00 0 
0.00 1 
OD01 
* 0.000 
0.00 0 
0.0 0 1 
0.0 0 5 
0.0 0 0 
OD01 
0.0 0 3 
0.000 
- 0.000 O D 0  1 
' 0.0 0 0 
0.0 0 3 
0.004 
OD02 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 1 
0.0 0 4 
0 . C O  3 
0.002 
0.00 1 
0.0 0 1 
' 0.00 0 
0.003. 
- 0.00 0 
0.001 
0.0 0 2 
0.0 0 1 
0.0 0 1 
' 0.00 0 
' 0.00 c1 
0.00 0 
* 0.00 0 
0.00 1 
OD05 
0.0 0 n 
b 0.000 - 0.000 
* 0.0 0 0 
' 0.00 0 
' OD 0 0 
' 0.00 0 
0.0 0 2 
c, 
. O F 0  7 
.oo 0 3 
n002 
.oo 0 1 
d005 
-.0000 
-d019 - .OO 2 3 
.OO 0 5 
.oo 0 3 
.0001 
0002 
.ooo 3 
.oo 0 1 
- 0 0 0 5  
-d023 
-d037 
-d002 
-.0006 - .OO 0 4 
- . 0 0 0 4  
-0003 
-.0002 
-d015 
-d026 
-.0008 
- 0 0 0 6  
-d005 - .oo 0 7 - .OO 0 3 
-.0005 
-.OOi3 
-.0027! 
-.0007 
-.0006 
-.0005 
-aoooa 
d002 
-.0003 
-.0015 
-.0027 
-.0003 
-.0003 
-.OOOl - .oo 0 1 - .OO 0 3 
-d007 
-.0020 
-.0018 
.oo 0 0 
- 0 0 0 0  
- .oooo 
-d002 
-d003 - .OO 0 4 
-.0012 - .OO i 9 
NACA RM A57KL4 - 
M 
0.7 0 
09 0 
10 0 
110 
13 0 
1.7 0 
2 2  2 
- 0 6 3  - 0 2 3  - 0 0 2  
0 0 5.7 
0 0 1.6 
0 0 9.7 
0 13.8 
0 179 
- 0 6 2  
0 0 0 0  
- 0 2 0  
0 0 1 9  
0 0 6.0 
0 14.0 
0 18.0 
- 0 5.7 - 0 1.7 
0 0 0 3  
0 0 6-4 
0 0 2 3  
0 103 
0 1 4 2  
0 183 
- 0 6 0  
0 0 0 2  
- 0 1.8 
0 0 2 1  
0 0 6 2  
0 0 9 s  
0 101 
0 1 4 2  
0 1 8 2  
- 0 5 9  - 0 19 
0 10.0 
0 1 7 9  
0 149 
- 0 6 1  - 0 2.1 - 0 O.l 
0 0 5.8 
0 0 1.8 
009.0 
0 1 3 9  
0 17.9 
- 05.0 - 0 1.7 
0 0 0.4 
0023 
006.4 
0 103 
0 14-4 
0 18.4 
CL 
0.02 4 
0.0 6 0 
0.04 B 
0 1 0 3  
0.0 7 1 
03.3 2 
0 1 2 4  
0L4 3 
0.0 2 3 
0.0 5 2 
0.06 2 
0.07 4 
0 1 0 3  
03 .14  
0 3 2 8  
0 1 4 5  
0.02 5 
0.0 5 2 
0.06 0 
0101 
0 2 2  3 
014 3 
0 1 6 4  
0.02 1 
0.044 
OD5 4 
0.09 1 
0.06 5 
0 1 3  0 
0109 
0 1 4  9 
0.0 7 a 
0.0 2 I 
0.04 4 
0.05 4 
0.06 3 
0.0 8 9 
0 3 0 8  
0 1 2  3 
0 2 4  4 
0.0 1 1 
0.0 3 3 
0.04 2 
0.05 0 
0 0 8 5  
0 1 0 5  
0 1 4  0 
0.0 0 7 
0.0 2 8 
0.036 
0.0 4 4 
0.064 
0 0 8 3  
0 3 5  7 
0 3 1 6  
0.07 a 
CD 
.0162 
0 2 2 1  
-0279 
-0322 
.04 6 9  
-0610 
.0698 
-0826 
.0 1 6 7  
0 2 3 6  
.02 8 3 
a334 
.0476 
.0681 
-0563 
.0836 
D l 9 9  
.02 0 6 
.0289 
0 3 7 6  
0 5  0 3  
.0650 
0 8 0 0  
a 9 9 3  
.0212 
-0333 
.0285 
.0384 
0 5 1 0  
.0647 
-0997 
0 8  0 1  
0 1 7 9  
.0233 
13269 
-0318 
-04 3 5  
-0718 
135 6 4  
.~ 
.0891 
D l 8 4  
- 0 2 2 1  
-0255 
-0382 
. 0 2 8 8  
13495 
.0648 
.0878 
0 1 6 8  
.0232 
a203 
0 2 6 3  
D 3 5 1  
-0469 
0 6 4 7  
a 9 1 9  
a, 
13394 
D823 
1 0 7 0  
1758 
1 2 7 2  
2 2 5 2  
2 1 1 7  
2 3 6 1  
0 4 0 8  
.08 6 5 
1 1 0 1  
1 3 1 8  
1 9 4 4  
1 7 7 0  
2 4 6 2  
2 2 3 2  
0 4 2 2  
2 0 8 7  
D 8 5 9  
1 3 1 6  
L 7 4 5  
8 1 6 8  
2 4 6 0  
2 7 6 4  
. 0 4 1 4  
0 8 4 0  
1 0 4 7  
A 2 5 7  
1 6 3 8  
a000 
2 5 3 5  
2 3 3 1  
.0356 
. 0 7 2 4  
a 9 1 4  
1 1 0 1  
1 4 7 3  
I 8 2 5  
8 1 5 7  
2 4 1 7  
0 2 9 6  
-0615 
0 7 9 2  
0 9 4 9  
3 2 5 8  
1 5 7 8  
1890 
2 2 7 1  
. a 2 5 4  
.OS76 
.0868 
0 7 3 5  
1 1 4 3  
2 4 1 8  
1 7 4 8  
2 1 5 2  
- 0 0 0 l  
-.0000 
.0001 
.0000 
-.000i 
0 0 0 9  
.0001 
.0012 
- 0 0 0 1  
0 0 0 0  
0 0 0 1  
DO01 
"0003 
. 0 0 0 1  
. 0 0 0 4  
.0010 
.0001 
.0001 
.0001 
.0002 
D O 0 1  
.0002 
0 0 0 4  
0 0 0 7  
D O 0 1  
- 0 0 0 2  
.0002 
.0001 
. 0 0 0 3  
0 0 0 3  
0 0 1 3  
a a o o  
D O 0 1  
a 0 0 2  
.0002 
- 0 0 0 2  
n o o r  
.0002 
D O 0 6  
-0016 
D O 0 0  
.0000 
.0000 
13000 
0 0 0 0  
9 0 0 2  
a005 
0 0 0 9  
- 0 0 0 1  
- . 0 0 0 1  
-a000 
-.0000 
-.0000 
0 0 0 0  
0 0 l s l  
DO05 
cr c, 
0.000 
. 0 0 1 1  OD01 
. a 0 0 1  0 . 0 0 0  
ROO4 OD00 
.0 0 0 5 0.0 0 1 
0 0 0 8  
0.0 1 0 -0 0 0 3 
0.001 - . ooo5  
0.000 -.00L9 
0.0 0 0 -0 0 0 6 
0.001 .0002 
- 0 0 0 0  "0001 
-0 .000  a 0 1 7  
0.001 - .0002 
0 0 0 4  - D O 1 2  
01307 -DO20 
- 0.000 13001 01300 . 0 0 0 2  
- 0 . 0 0 1  -.0009 
- 0.0 0 0 -.O 0 0 2 0.001 - 0 0 0 2  
0 0 0 3  -13011 
0.003 -.0005 
0.001 a 0 0 4  
0.00 a - 0 0  o 3 
0 0 0 2  -.a017 
0.002 - .ooo7 - " - 
0.002 
-.oo I 3 0.00 1 
-.oOOi 
0.00 2 
- 0 0 0 0  - 0 . 0 0 0  
-.000 4 
- B O 2 6  0 . 0 0 4  
- .0009 0 0 0 1  
- 0.00 0 .00 0 0 
-0 .000 
-0001 0 0 0 0  
-.0001 - 0 . 0 0 0  
"0 0 2 3 0.0 0 1 
"0034 0.005 
- 0 0 0 3  
- 0.00 1 "00 0 3 
0.000 - 0 0 0 0  
- 0 . 0 0 1  - D O 0 3  
0.000 - .0016 
0 0 0 2  -13017 
0 0 0 2  - 0 0 2 7  
- 0.000 .OOOI 
- 0 . 0 0 1  
-.0003 - 0 0 0 0  
-.000 3 - 0.001 "0002 - 0 . 0 0 1  
-*)000 - 0130 1 -13000 
0.002 -13010 
0.001 -DO19 
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TABU V. - AERODYNAMIC CHARACTERISTICS OF’ WING-OFF C O ~ G U R A T I O N S  
AT f3 = 5O 
( 4  BV 
M 
O.? 0 
0.9 0 
1.0 0 
1.3.0 
1.3 0 
1.7 0 
* 6  
a* 
- 0 5.9 - 0 1.9 
0 O O . l  
0 0 2.1. 
0065.  
0 10.1 
0 18.0 
0 14.0 
- 0 5.9 
000.2 
- 0 2.0 
0 0 e.0 
006.2  
G 10.0 
0 14.0 
0 1-79 
- 0 6.0 
0001 
- 0 1.a 
0 0 2 3  
0 0 6 1  
0 1 0 1  
0 14.0 
0 17.9 
- 0 5.9 - 0 2.0 
O Q O S  
0 0 6 1  
0 O R . l  
0 101 
0 14.0 
0 18.0 
- 0 5.9 - 0 1.9 
0 0 0.1 
0 0 2 8  
0 0 6 1  
0 l o a  
0 14.0 
0179 
- 0 6.1 
0 0 0 2  
- 0 1.9 
0 0 2;o- 
0 0 6.0 
0 101 
0 141 
0 18.0 
CL 
0.01 2 
0.0 0 3 
0.0 0 0 
0.0 0 3 
0.01 1 
0.02 2 
0.03 9 
0.06 1 
0.01 a 
0.00 5 
0.00 0 
0.00 3 
0.01 1 
0.04 1 
0.02 3 
OD6 5 
0 0 1  2 
0.0 0 1 
0.0 0 4 
0.00 1 
0.01 0 
0.02 4 
0.04 2 
0.06 7 
0.0 1 5 
0.00 8 
0.00 7 
0.00 1 
0.02 4 
0.06 6 
0.04 2 
0.015 
0.00 6 
0.0 0 2 
0.0 1 a 
004 I3 
0 0 2  7 
007 6 
0.02 1 
0.00 9 
OD0 1 
0.00 4 
O D 1  2 
0.03 1 
0.05 9 
o a o a  
0.00 a 
0 ~ 0 2  
2 2 2  
0.00 1 0 0 2A. 
- 0.0.0 3 0 0 0.1 - 0.009 - 0 2.0 
- 0 0 2 1   - 0 5 . 9  
D l 1 9  
i .0097 
. O l O l  i .0097 
.0108 
~ a 2 6 0  
.0174 
.012a 
.0119 
.0106 
a 1 0 2  
.0102 
D l 0 7  
.O 1 2  8 
.Q177 
.0269 
D l 4 7  
D l 2 0  
.0150 
.Ol 
D l 6 8  
D l 4 2  
.02 1 8  
.0312 
D l 7 7  
.0168 
.0159 
Dl66 
0 1 5 6  
.Ob92 
.o 2.4 4 
.0346 
.o 1 4 9  
.0131  
.OX26 
D l 2 5  
.0134 
.0222 
0 1 6 2  
.0334 
.0162 
a 1 3 4  
. 0 1 3 1  
.0120 
a 1 3 7  
D l 7 3  
.0260 
-04 3 6 
~ 
. 143 
.0120 
D l 1 6  
0 1 2 8  
0 1 1 3  
.O 17 6 
.O-3 0 1 
.05 1 8  
1 0.05 5 0.06 0 0.0 5 4 0.0 5 2 0.05 0 0.0 4 5 0.04 1 0.03 3 
- .0164 
- 0 . 0 3 4  - .0062 .0603 
-0.046 - 0 0 6 7  .0310 
- 0 . 0 4 1  - .0063  . 0 4 4 6  
-0 .054 - D O 8 1  .0070 
- 0 0 5 5  - 0 0 0 6  .0010 
- 0 . 0 6 1  - . 0 0 9 0  
- . o o s i  
-0.os.1 -.00-72 .019a 
-0.058 - 0 0 9 1  
- D l 7 3  
-0.062 -.0097 .0014 
-0.064 - .0099 - 0 0 4 9  
- 0 . 0 7 1  - 0 1 1 6  
.0216  -.0081 -0.057 
0 3 4 2  - .0073 
- 0 . 0 3 1  - .0066 .0647 
-0.041 -.0068 0 4 7 6  
-0 .052 
-.0150 -0111 -0.067 
-.0038 - 0 1 0 0  -0.063 
.0030 - .0094 -0.060 
. o 1 0 0  -0.050 - .ooao 
.0200 
-0 .038 - . 0 0 6 a  0 4 7 3  
-0.057 -.ooa8 ~ 0 9 2  
- 0 . 0 5 4  - 0 0 8 0  
0 3 2 8  
-0 .027 - 0 0 6 6  .0628 
-0 .046 - 0 0 7 4  
.0227 
.0199 
.02 1 0  
.0105 
.0165 
.0136 
.oo 9 9 
.oo 5 8 
.02 4 4 
.022 9 
. 0 2 1 1  
.02 0 1 
.0175 
.0143 
0 0 9 7  
d049 
.0x06 
0 2 5 4  
.0261  
.0229 
.02 0 8 
.0165 
0 1 0 3  
.004 5 
.0290 
.0246 
.02 6 6 
0 2 0 3  
.02 2 0 
. 0 1 5 8  
d090 
.0017 
- D l 6 0  
-.0036 -0.027 - . 0 0 5 4  . a 6 4 1  
.0037  -0.034 - 0 0 6 0  .0458 
. O i l s  -0.043 - 0 0 6 6  , 0 3 2 0  
.0163 - 0 . 0 4 8  -.0071 0 1 9 2  
a 1 9 5  -0 .052  -a079 a077 
. 0 2 i l  -0 .053 - a 0 0 5  D O 1 3  
.0227 -0.056 - . 0 0 9 1  -.OO*H 
.0249 -0.059 - . 0100  
- .0163  -.0078 -0.053 0 1 7 9  
- .0035 - .0076 -0 .049  -0171 
. 0 0 3 #  - D O 7 4  - 0 . 0 4 8  
0123. -0.045 -DO65   .0208  
0 1 5 5  - 0 , 0 4 7  - D O 7 2  .0085 
0 1 6 4  
.OS33 - O O 5 Q  -0.039 -.002O 
.a348 -.O 0 5 8  - 0.039. .005 0 
.0780 -003.6 -0.026 - 0 1 1 8  
- 0 1 5 1  -.0057 -0 .045  0 1 0 6  
- a 0 2 5  - 0 0 5 5  -0.041 .0100 
.0035 - 0 0 5 4  -0.039 DO93 
.0106 - B O 5 3  - 0 0 3 9  0 0 8 5  
,0238 - .0049  -0.030 D O 5 7  
D 6 1 5  -.0031 -0 .037  -DO72 
. 0 4 0 4  - .0043 -0.036 - 0 0 0 5  
, 0 0 3 5  -.01;30 -0.037 -.o015 
. 
c 
K 
0.7 C 
- 
09 c 
1.0 c 
15 0 
13 0 
1.7 0 
2.2 8 
- 0 5.9 - 0 1.9 - 0 0.1 
0 0 6.0 
0 0 2.1 
0 14.0 
0 10.0 
0 10.0 
- 0 6.0 
000.3. 
- 0 3.2 
0 0 6 3  
0 0 2.0 
0 1 0 5  
0 14.0 
0 18.3. 
- 0 5.9 - 0 19 - 00.0 
0 0 6 2  
0 0 2.0 
0 10L 
0 14.0 
0 18.0 
- 0 6.0 - 0 1s 
000.3. 
0 0 2 5  
0 0 6.0 
0 10.l 
0 14.0 
0 18.0 
- 0 6.0 
0 0 0 3  
- 0 1.9 
0 02.1 
0 0 6.0 
0 10.0 
0 13.9 
0 1 0.0 
- 0 6.1 - 0 1 9  
0 0 0 3  
0 0 1 9  
0 0 6.0 
0 10.0 
0 1 4 5  
0 1 7 9  
- 0 6LL - 0 1 s  
0 0 0 5  
oo2. l  
006LL 
0 1o . l  
0 14.0 
o 1 8.0 
CL 
- 0.05 0 - 0.02 0 - 0.0 0 6 
0.0 1 3 
0.0 4 4 
0.07 4 
0 9 1  0 
0L5 2 
- 0.05 2 - 0.0 1 7  
0.00 1 
0.01 3 
0.04 9 
0.08 3 
0.3.5 7 
- 0.04 6 - 0.01 4 - 0.co 2 
0.04 7 
0.01 3 
0.07 7 
0 3 1 4  
0 5 5  2 
- 0.05 1 
- 0.005 
0.01 0 
0.0 4 1 
0.0 7 2 
0 2 0 8  
OJ4 3 
- 0 .04  7 - 0.018 
0.01 4 
0.04 4 
0.07 5 
0 5 0 8  
0 3 4  3 
- 0.04 6 - 0.01 7 - 0.00 i 
0.00 9 
0.04 1 
O D 6  8 
0 9 4  4 
0903 
- 0.04 4 
- 0.00 1 
0.01 0 
0.0 3 9 
0.06 9 
0 1 1  5 
0 5 6  6 
0310 
- 0.01 a 
- 0.00 a 
- 0.01 a 
cb 
.0166 
13123 
. O i l 6  
.0156 
. O l l B  
a 2 2 4  
D 3 5 7  
.0571 
D l 7 0  
-0101 
D l 1 6  
.0161 
.0120 
.0375 
0 2 3 5  
.0583 
.o 2 1 9  
.0143 
.0164 
-0177 
D l 6 6  
.0265 
-04 01 
.0586 
.0242 
.0195 
.0179 
.0189 
.0210 
.0291 
0 4 2 7  
.0623 
.0197 
D l 4 9  
-0143 
.o 1 4 7  
Do180 
D 2 5 4  
.0387 
a 5 9 0  
. 0 1 9 8  
. O f  5 2  
. 0 1 4 4  
0 1 4 7  
.0177 
.0251 
-0393 
.0608 
.0187 
0137 
D l 2 9  
0 1 6 6  
.0133 
a 2 4 7  
.0415 
0 6 8 2  
c, 
-.065 0 
- .0173 
0 0 0 5  
-0199 
. Q 6 7 9  
1 2 0 8  
A 7 7 0  
8 3 9 0  
- .07 0 3 
-.0174 
.0020 
,0209 
.07 3 7 
5 3 0 2  
3.860 
8 4 7 2  
- .0661 
-.018 4 
.00 4 1 
.0242 
D 7 6 6  
L32 0 
2 4 1 9  
3 8 7 4  
- .0644 
"0162 
. 0 0 4 1  
.0256 
-0722 
a 2 3 8  
1 7 4 2  
2 2 5 2  
- .0625 
- 0 1 6 8  
.00 0 7 
D l 9 2  
A 1 3 0  
.06 4 8 
5 5 6 8  
9 0 5 3  
- 9 5 6 1  
- D l 4 0  
.0032 
.0904 
8 6 2 6  
1 0 4 1  
12441 
2 . 8 6 1  
- a 4 8 7  
"0100 
0 0 4 8  
.0235 
.06 0 8 
d 3 2 3  
0 9 7 5  
3711 
I " -.0005 - 0.054 - D O 8 3  -0.055 - a 0 0 3  -0.057 
- d o e 3  
-DO15 
- 0.027 -.0051 - 0 . 0 4 8  -13083 
- 0 3 5 7  
- 0.014 - .0009 -0 .016  
- . o n 9 0  
-.o o a 7 
- 0 0 5 4  
- 0.05 tl 
- .0086 - OD56 
-.0088 -0.058 
- . # 0 8 6  
- 0 0 1 5  
-0 .048  
- 0 . 0 1 3  
- D O 5 0  -0.024 
-.0005 -0 .007  
- .0106 
-0.066 -.0100 
- 0 . 0 6 4  "0098 
-0 .065  
- .0095 -0.052 
-.0100 -0 .066 
- . O O S i  - OD25 
- 0 0 1 6  
0 0 0 7  
- 0 . 0 1 1  
-0 .010  
-Dl03 -0 .062 
"0098 -0 .062  
-.0098 
-0.0063 -.0098 
-0 .064  
- 0 0 8 6   - 0 0 5 0  
-0.050 - B O 9 2  
"0000 -0 .013  
- 0 0 2 2  -0.012 
- . 0 0 9 1  
- 0 0 5 6  -.0088 
- 0 . 0 5 6  - .0007 
-0.055 - 0 0 8 8  
- 0 . 0 5 4  
-.0081 -0043 
- . 0 0 5 0   - 0 0 8 6  
-x3027 -0 .019  
- 0 0 0 6  - 0.022 
- .0074 -0 .050  
"0075 
- 0 . 0 2 0   - D O 2 0  
-0.027 -DO42 
- 0.038  - .0066 -0.050 - 0 0 7 6  
- O D 5 0  - . 0 0 7 5  
-0 .050 
.0031 - 0 . 0 2 1  
-.0054 - 0 0 4 4  
- . O O S 5  - 0.042 
-.0055 -0 .042  
-.0055 -0041 
- . 0 0 4 9  - 0 0 3 4  
-.O 0 3 4  - 0.02 7 
-.0011 -0.024 
. 0 0 2 3   - 0 0 2 7  
c, 
-02 0 9 
.02 0 2 
.0210 
.02 0 6 
.0191 
"0027 
.oo 7 0 
- 0 0 1 7  
.02 2 7 
.0216 
.02 2 5 
.02 0 1 
"0027 
.006 2 
-DO20 
.0284 
-025 7 
.02 6 6 
.02 6 9 
.02 2 9 
- .0029 
.OO 6 4 
-.005 0 
0 2 7 6  
-02 5 6 
.02 6 1 
0 2 1 6  
0 2 6 5  
- 0 0 2 6  
.OO 6 1 
- a 0 6 4  
a 2 3 3  
0 2 2 8  
.02 2 1 
0170 
.0064 .oo 1 a 
- D O 3  6 
D l 7 5  
.0168 
0 1 6 9  
-0169 
0105
- . 0 b S i  
.00 1 6  
- 0 1 3 0  
. O i l 1  
.0102 
. 0 1 0 1  
.00 9 6 
B O 4 9  
- D O 1 7  
-.0075 
- .0115 
.oa2 3 
.oa 2 o 
- 
H 
0.7 0 
- 
09 0 
1.0 0 
13.0 
1.3 0 
1.7 0 
3 . 2  2 
ace. 
a, 
- 0 5.9 - 0 1.9 
0003. 
0 0 2.2 
0 0 6 1  
0 10.0 
0 1 3 9  
0 18.0 
- 0 6.0 - 0 2.0 
0 0 2 1  
0 0 0.1 
0 0 6 2  
0 10.0 
0 13.9 
0 1 8 1  
- 0 5.9 - 0 1.9 
0 0 0.1 
0 0 2.0 
006.l 
0 103 
0 14.0 
0 18.0 
- 0 6 3  - 0 2.0 
0 0 0 1  
0081 
CI 0 6.0 
0 14.0 
0 10.1 
0 1 8.0 
- 0 6.0 - 019 
0 0 2.0 
- 00.0 
0 0 6.0 
0 103. 
0 18.0 
0 14.0 
- 0 6.0 - 0 1.9 
0 0 o . l  
0023. 
0 10.1 
0 0 6.0 
0 18.0 
0 14.0 
- 0 6.0 - 0 1.9 
0 0 0.1 
0 0 2 L  
0 0 6 3  
0 10.0 
013.9 
0 18.0 
CL 
- 0.01 3 
0.01 E1 
0.03 4 
0 0 5  1 
0 0 0 6  
0.11 6 
0.13 5 
0.1 5 5 
- 0.01 2 
0.01 9 
0.03 6 
0.05 5 
0.09 1 
03.2 1 
0.1 4 0 
0.1 5 9 
- 0.0 0 8 
0.02 0 
0.03 7 
0.05 3 
0.08 9 
0.14 2 
02.16 
OL66 
- 0.01 4 
0.016 
O D 3  4 
0.047 
0.079 
03-04 
0.l29 
0.15 3 
- OD16 
0.017 
0.03 1 
0.04 5 
0 0 7  7 
030 5 
0.14 2 
0.12 8 
- 0 0 2  0 
0.0 i 2 
0.02 5 
0.03 9 
0.06 5 
0.09 1 
0.11 7 
0 2 5  3 
- OD2 0 
0.008 
0.02 1 
0.0 3 4 
0.06 1 
0.0 0 9 
0 1 2  1 
0 2 6  0 
aD 
a 1 3 3  
-0166 
.0146 
a 2 0 2  
a 2 9 3  
.0538 
.0410 
.0698 
.0138 
.0149 
.0178 
.0211 
.0310 
D 5 4 1  
0 4  18 
0 7 1 0  
.0192 
.0180 
.0233 
.0230 
-0349 
.04 3 0  
.0798 
.0614 
.0200 
.0214 
.O 2 6 7  
.0240 
-0356 
.04 49 
.0606 
.08Ul 
D l 7 4  
D l 7 8  
.0194 
.0224 
.0302 
.04 09  
.05 5 4  
.07 1 2  
.0177 
.0191 
D l 7 4  
.0216 
.0377 
.0271 
.07 4 6 
.0521 
.0161 
.0157 
0 1 6 9  
.0190 
.0249 
.OS14 
.07 7 2 
.o 3 5 a  
c, 
- .OO 9 5 
.055 6 
.0327 
.08 I O  
a 3 0 3  
.18 7 8 
2 2 9 5  
2 5 9 9  
- .0090 
.0560 
.0612 
.08 4 2 
31592 
A 9 3 0  
3 3 2 8  
8 6 5 2  
- .ooa 4 
.0379 
.0609 
a 3 5 9  
.OB42 
8 4 2 7  
1 9 1 6  
8 8 5 7  
- 0 1 0 1  
.0362 
.0591 
.08 2 0 
a 2 6  5 
.178R 
.2260 
2 6 9 1  
- .oo 9 3 
0 3 2 7  
.os 2 1 
a154 
D'Il.3 
a 6 2 0  
2 0 5 4  
2 5 4 3  
- 0 0 6 9  
.0317 
.04 9 3 
.lo3 4 
.067 6 
A 4 2 5  
8 1 5 1  
3.814 
- 0 0 5 7  
0 2 9 6  
.0460 
.0616 
.128 9 
0 9 4 2  
3.613 
A 9 9 2  
- 0 0 9 3  
- . 0 0 9 1  
-.009s 
- 0 0 9 8  
- 0 0 9 6  
"0051 
-0014 
. 0 0 2 5  
- .0090 
- .0098 
-.0101 
-.0097 
- .0104 
-.005 2 
- 0 0 2 6  
-.OIL7 
- . O I L 4  
-.0110 
- 0 1 1 0  
- 0 1 1 6  
- .0050 
- .0006 
. 0 0 2 3  
-.0115 
- .ox10 
-a111 
-.0112 
-.OX04 
-.0010 
- .0049 
.0020 
-.0100 
-.0101 
- 0 1 0 3  
-.Ox07 
- . 0 0 3 8  
-DO57 
- .0026 
.0018 
"0070 
- D O 8 1  
-.0003 
-DO84 
- . 0 0 7 1  
- .0047 
- D O 1 5  
.0038 
- .0058 
-DO59 
- 0 0 6 0  
- D O 6 1  
- a 0 5  3 
- . 0 0 4 1  
- . 0 0 1 1  
.0006 
- . o o l a  
cy 
- 0.064 - 0.05 6 
- 0.06 7 - 0.06 6 - 0.05 3 - 0.01 7 
0.0 0 3 
0.010 
- 0.05 9 - 0.067 
- 0.07 0 - 0.07 1 - 0.05 3 - 0.01 4 
0.00 8 
0.01 1 
- 0.06 0 - 0.07 3 - 0.076 - 0 0 7  6 - 0.059 - 0.01 6 
0 0 0 3  
0.0 0 5 
- OD67 - 0.07 0 
- 0.07 2 - 0.05 4 - 0.017 
0.00 8 
0.004 
- 0.07 3 
- 0.05 a - 0.06 5 - 0.06 7 - 0.06 8 - 0.05 1 - 0 0 2 1  - 0.007 - 0.001 
- 0.050 - 0.05 5 - OD57 - 0.05 8 - 0.03 6 - 0.019 - 0.004 - 0.009 
- 0.04 1 - 0 0 4 5  - 0.04 5 - OD43 - 0.029 - 0.01 9 - 0 0 1  5 - O D 0 7  
.o2 0 2 
.02 2 5 
.02 4 E 
.02 3 7 
.02 6 2 
0 0 5 7  
.OO 2 6 
.oo 5 7 
.0225 
.02 6 8 
.02 4 8 
0 2 8 3  
D 2 4 4  
d055 
0 0 1 9  
.02 9 0 
0 2 8 6  
.0313 
.0326 
.02 8 0 
.OO 6 0 
- 0 0 2 3  
m . 0 0 0 8  
-0205 
.02 0 5 
D 3 0 1  
.0309 
.02 5 6 
.0049 
. . 0 0 2 8  
*.0037 
.oa 3 3 
.02 5 3 
.02 7 2 
-02 9 1 
.02 2 4 
.OO 9 0 
.OO 5 0 
.oo 3 2 
.016 3 
.0181 
.0194 
d191 
.0101 
.0042 
m.0021 
4 0 9 2  
.007a 
0 0 9 7  
.0107 
.0105 
0 1 0 4  
0 0 4 4  
0 0 0 0  
. 0 0 6 4  
0095 
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I 2 
D.7 0 - 0 6.0 - 0 2.0 
0 0 0 3  
0 0 2.0 
0 0 6.0 
0 10.1 
0 18.0 
0 14.0 
390 - 0 5 . 9  - 0 2.0 
000,l 
0 0 2.0 
0061) 
0 105 
0 14.0 
0 18.0 
1.0 0 - 0 6 0  
- 0 0.0 - 0 2.0 
0021 
0 0 6.0 
0 13J. 
0 1 4 1  
0 18.0 
1 5 0   - 0 6 1  - 0 3 2  
0001 
002.1 
0 0 6 1  
0 10.0 
0 14.0 
0 1 8 1  
1.30 -06.0 - 0 2.0 
0 0 0 1  
0 0 6 1  
0 0 2.0 
0 ins 
0 1 3 9  
0 18.0 
- 0 2.0 
0 141)  
- 0 19 
0 0 O . l  
0 0 2.0 
009.9 
0 1 4 1  
0 18.0 
CL 
- 0.04 0 - 0.01 7 
0 0 0  9 
0.0 0 1 
0.0 4 0 
0.07 1 
0.10 5 
0.14 4 
- 0.046 - 0.0 1 4  - 0.00 1 
0.01 1 
0.0 4 4 
0.11 2 
0.07 7 
O J 4  9 
- 0 0 4 8  - 0.01 2 
0.00 3 
0.01 5 
0.04 6 
0 .14  4 
0.112 
- 0.04 9 - 0.01 5 - 0.00 3 
0.01 3 
0.069 
oJ .05  
0.l3 7 
- 0.04 4 - 0.01 5 - 0.00 1 
0.07 1 
0.0 4 2 
0.07 2 
0 1 0 2  
0.07 a 
0.04 o 
0 ~ 3 a  
- 0.04 3 - OD14 - 0.00 2 
0.0 1 1 
0.03 9 
0.07 8 
0006 7 
024 4 
- 0.03 9 - 0.01 2 - O C O  1 
0.01 0 
0.03 8 
0.06 6 
0.l3.4 
016 3 
0, 
-0122 
.0077 
.0070 
.0075 
D l 9 4  
.0108 
0 5 4 5  
. n 3 3 5  
.o 0 7.5 
. O 1 F 6  
.0067 
.0075 
.0207 
. O i l 1  
. o s 5 9  
.0353 
.0175 
0 0 8 2  
0 0 9 2  
DO83 
0 2 4 3  
-0153 
.06 0 8  
.0394 
.0082 
0 1 7 5  
.o 1 1 7  
.o121 
. 0 2 6 1  
.0164 
- 0 6 1 2  
.04 15 
.0146 
. O l O O  
0 0 9 4  
.0102 
0 1 3 7  
.0234 
.03 6 7  
.0576 
.0108 
0 l S l  
.01(13 
01 t b 7  
-0147 
.0235 
.0618 
.0141 
.0096 
.0091 
0 0 9 7  
.0139 
0 4 1 4  
.0225 
.0671 -
- . 0 7 0 5  . 0 0 0 2  -0.004 
- a 2 0 3  0 0 0 1  -0.005 
0 0 2 1  - . oooo  - 0 0 0 5  
a 2 2 7  -.OODO - 0 0 0 5  
.0754 -13001 - 0 . 0 0 4  
9 8 7 5  - . 0 0 0 3  - 0 0 0 9  
A 3 2 0  - .0002 -0.005 
2 4 8 9  - d o 0 2  - 0 0 1 6  
- . 0 6 6 5  I 0 0 0 2  1-0.001 - .0183 .OOOO -0.0 3 
a039 -.0001 -0 .004  
.0256 .OOOO -0.003 
A 2 4 0  - .0002 - 0 . 0 0 7  
.0127 -.0002 - 0 . 0 0 3  
a 7 6 1  - .0002 - 0 . 0 1 0  
8 2 3 3  - .0002 -0.027 
- 0 6 6 8  -0002 -0.007 
- 3 2 0 0  .0001 -0.006 
. O O i 4  - . O c I O O  -0.006 
.0209 -.OD00 -0 .006  
. 0 6 6 3  -.0001 -0.005 
A 1 4 1  -.0001 -0.000 
1584 - . O O O I  -0.015 " - ~~ ~ ~~ 
2 0 7 6  -DO02 -0.036 
"0592 .0001 - 0 . 0 0 9  
- D l 6 6  .OOOO -0 .009  
.0216 - 0 0 0 0  -0.009 
.0027 - . oooo  - 0 0 0 9  
.0634 - 0 0 0 1  - 0 . 0 0 0  
A056 -.0001 -0 .013  
I 4 5 1  -.oooi -0 .020 
A 8 7 7  - 0 0 0 j .  - 0 , 0 3 9  
- 0 5 2 8  0 0 0 1  -0 .012  
-.Q141 -.OOOO -0.010 
.0212 - x ) o o i  -0.010 
a 6 0 7  -.00(31 -0 .012  
1 3 4 7  - 0 0 0 2  - 0 0 2 7  
.0973 -.OOOl -0.018 
A 7 2 6  - 0 0 0 2  -0 .036  
s o 3 9  -.a001 -0 .010  
c, 
- 0 0 9 2  
-d103 
-.0104 
- -00 9 4 
- 0 0 5 1  
0 0 1 8  
- .0092 
- .0103 
-.010 4 - .oi 0 3 
- 0 0 9 2  
-.0075 
- 0 0 5 0  
0 0 2 7  
-.010 4 
- .0114 
-d114 
- 0 1 1 3  
- .0079 
-d042 
.OO 0 8 
-.OlO 1 
- .0107 
-d107 
- .0090 
- . 0 1 0 4  
-.0076 
- 0 0 5 3  
.oo 11 
- 0 0 9 0  
-.oo 9 9 
- . 0 1 0 1  
- 0 1 0 1  
-d093 
- 0 0 7 5  
"0034 
d046 
- 0 1 0 2  
- 0 1 0 9  
-.OF11 
"0111 
-.0107 
-.0061 
-d091 
-d015 
"01 0 0 
- 0 1 0 8  
- 0 1 0 9  
-d109 
-.OXO4 
- .OO 6 8 - 0 0 8 6  
- . O i l 5 2  
- . o i o a  
- .a076 
-010a 
34 
I 
I O . 7 O I  -06.Of-0.013 
0 1 0 5  
0 14J 
010.0 
0 9 0  - 0 . 0 1 1  - 0 5 9  
0.036 - 00.0 0.019 - 0 2 . 0  
0.0 8 5 0 0 6.0 
0.05 2 0 0 2.0 
6 i Q S  Oil6 
0 1 4 . 0  
0 1 5 7  018.0 
0145 
1.00 - 0 6 . 0  - 0 . 0 1 1  
- 0 1 9  
0.03 3 0 0 01 
0017 
0 0 6 1  0.004 
0101 0 1 0 9  
0 1 4 1  0 3 4 0  
010.0 0 1 6 3  
0 0 2 1  0 .049  
1 L O  -0 .014   -06 .0  
0 1 0 1  0103.  
0.07 5 0 0 6.0 
0.04 5 0 0 2.0 
0.028 0003. 
0 .014  - 0 1 9  
0 10.0 015 5 
014.0 0127 
1 5 0  
0 0 0 L  
0.0 I ?  .G 0 1.9 
- 0 . 0 1 4  -063. 
0 5 5 5  018.0 
0104 0 1 0 1  
0.077 0 0 6 1  
0.046 0 0 2 1  
0.031 
0.01 0 
0.027 
0 1 7 9  
- 0.017 
0.009 
0 . 0 3 4  
0 0 5 9  
OD86 
0.l2 3 
0 1 6  8 
0.0 a 2 
.0073 
.OS06 -0113 
.0209  .0009 
- D l 4 5  
0 2 5 1  1 2 9 0  
.0565 2 2 0 0  
.0399 1 8 5 5  
D751 2 5 9 7  
D O 7 2  - D l 2  5 
. a 1 4 7  .0728 
" . ~ 
D 5 7 3  2 3 2 0  
D 7 4 1  2 6 1 4  
.0103 
a 3 3 1  0 2 9 8  
.0566 .0143 
- D l 1 9  
D205 B 8 1 0  
S I 4 5 8  A 8 9 9  
0 6 4 4  2 4 0 5  
0 8 5 3   2 8 1 2  
.0401 3 6 8 9  
. a 1 4 3  0 3 4 0  
1 2 3  
a 3 2 0   . 0 1 4 0  
.0555 -0176 
- 0 1 2 2  
.0212 0 7 6 5  
.O 3 10 1 2  5.3 
D464 5 7 7 4  
D 6 4 2  
2 6 5 3  ,0867 
3 2 2 3  
.0100 
D l 1 9  
-.0141 
0 4 0 4  .0141 
a 6 9 2  D l 6 7  
.0285 
D 2 6 4  1 1 3 5  
.0391 a 5 9 2  
.0773 8 4 0 5  
0 1 1 7  
D l 6 9  
.0254 D l 2 4  
- D l 1 3  
A 0 0 4  a 2 4 8  
0 4 4 5  D l 4 4  
.0626 
. 01 
0.0 0 8 .0 0 0 1 - 0.004 
-.0000 - 0 . 0 O A  
-.0000 - 0 . Q l . n  
-.0000. 
-0.020 - 0 0 0 0  
-0.013 
.0001 - 0 . 0 2 6  
.0007 -0 .047  
. O O O l  0.005 
LJo01 -0.005 
.0001 -0.009 
.O 0 0 1 - 0.0 1 0 
.0000 - 0.014 .0001 - 0 . 0 1 1  
.OOD6 -0 .019  
D O 0 4  - 0 .042  
.0 0 0 0 0.0 I. 6
- . 0 0 0 1  - 0.000 
.0000 - 0 . 0 2 1  
D O 0 0  -0 .014  
"0001 - 0 . 0 5 1  
- D O 0 1  -0.033 
B O 0 0  - 0.070 
. O O O F  0.015 
-.000 - 0.003 
-.0001 - 0.009 
-.0000 -0 .013  
-.0000 -0013 
- . ooao  - 0.002 
-.0001 - 0 , 0 5 4  
-.0001 -0 .049  
-.0001 - 0 . 0 7 5  I 
.O 0 0 0 
0.001 .0001. - 0.00 7 
-.0000 - 0.010 
- 8 0 0 0  - 0 . 0 1 1  
-.0000 - 0 . 0 1 2  
.0000 - 0.013 
-.0000 - 0 . 0 4 1  
- D O 0 0  
- D O 0 0  
- 0.001 
-0 .013  - . O O O O  
- 0.012 - .oooo - 0.009 
B O 0 0  -01314 
-.0107 
-.0112 
- x ) l i E  
- . O i l 1  
-.0107 
-d079 
-d005 
.015 4 
-.0109 
- . 0 1 1 3  
- . O i l  3 
- 0 1 1 4  
- . 0 l i l  
- .0071 
0 0 4 4  
.0142 
- 0 1 1 3  
" 0 1 1 6  
-0118 
- .0121 
-a111 
-.0013 
- .0081 
- 0 0 6 9  
-.0107 
-0111 
- .0109 
-.0116 
- .0112 
- a 0 2 1  
0 0 7 6  
-.0110 
-d109 
- .0107 
- . 0 1 0 9  
-.0110 - .00 7 a 
d100 
-d116 
- . O i l 6  
-d120 
-d115 
-.0126 
-SI088 
- .0022 
.0012 
- . O i l 1  
-d110 
-d114 
-.0119 
- 0 1 2 0  
- 8 0 9 2  
- 0 0 5 2  
- . 0 0 2 1  
- . oo7a  
" 
. 
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- 
It 
0.7 c 
- 
0 9  c 
0 9  5 
1.0 C 
1.0 E 
la c 
1.3 c 
LZ a 
1s 0 
a a  a 
- 
=I 
asg 
- 0 5 s  - 0 r 9  
0 001 
006.0 
0 10.0 
0 14.0 
0 18.0 
- 0 5 s  - o a a  
0 0 0 1  
0 0 5 9  
0 0 1 s  
0 10.0 
0 1 3 s  
0 1 8 1  
- 05.9 
0001 
- 019 
0 0 2 2  
0 0 6 1  
0 1 0 3  
0 14.0 
0 1 8 1  
- 05s - 019 
0 001 
0 02.0 
0 0 6 1  
0 10.0 
0 14.0 
0 18J 
- 0 5 s  - 01s 
o o a a  
o o o a  ooa;L 
0 0 6 1  
0 1 0 1  
0 141) 
0 18.0 
- 01s 
o o o a  
o o a a  
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Figure 3 . -  Concluded. 
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. a r e  6.- The effect of canard deflection on 'the lateral-directional 
characteristics wlth the ver t ical  tail on and off as a function of 
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Figure 7. - Variation of AC,/p, AC!y/f3, and ACdp a8 a function of Mach 
number at constant angles of attack  with  the canard on and off with 
the  vertical tail ..on. L 
E 
* 
0 
(b) a, = 10' 
Figure 7.- Continued. 
62 
*Cl 
-Do4 
- 
B 
-.002 
0 
-.02 
70 I 
0 
.006 
.004 
.002 
ACn 
13 
-
0 
:002 
"004 I 
.6 .8 1.0 1.2 1.4 1.6 I .8 2.0 22 2.4 
M 
(c) a = IS0 
Figure 7.- Concluded. 
NACA - FLeld. VA. 
. 
i 
I 
